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THE THERMIONIC VALVE IN SCIENTIFIC 
RESEARCH’ 


By Sir AMBROSE FLEMING 
EMERITUS PROFESSOR OF ELECTRICAL ENGINEERING IN THE UNIVERSITY OF LONDON 


THE thermionic valve, which as a technical invention 
has made possible the great achievements of telephonic 
broadeasting and television, arose out of scientific re- 
search intended to elucidate certain observed phe- 
nomena in connection with the working of incandescent 
electric lamps in 1882 and 1883. It has also provided 
in itself a new and valuable instrument of research for 
physieal investigation. The initial steps were taken in 
this invention when the writer as scientific adviser of 
the original Edison Electric Light Company of Lon- 
don began to study the projection of carbon atoms 
from the earbon filament of the then used Edison car- 


1 Abstract read by Dr. Howard McClenahan, secretary 
and director of The Franklin Institute, at Medal Day 
Exercises in the institute when Sir Ambrose was awarded 
the Franklin Medal. 


bonized bamboo filament electric lamps, which, together 
with the carbonized cotton thread incandescent lamps 
of Swan, provided the first practical domestic electric 
lighting system for general use. It was soon found 
that these lamps had a black deposit made on the in- 
terior of the glass bulb in course of time which was 
fairly uniform and was doubtless due to an evapora- 
tion of the carbon, which substance like iodine and 
camphor and some others passes from the solid state 
to the gaseous without any intermediate liquid state. 

On the other hand, in certain cases in which a line 
of no carbon deposit appeared on the bulb in the plane 
of the hairpin-shaped carbon filament, it was evident 
that the projection of carbon particles had taken place 


from one particular overheated point on the filament. | 


This projection was due to a process of electric “splut- 
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tering” which was also the cause of a green copper de- 
posit on the bulb in some eases, since in the Edison 
lamps the ends of the carbon filament were well con- 
nected to the platinum leading-in wires by an electro- 
deposit of copper over the clamp. This carbon splut- 
tering then clearly took place along straight lines by 
reason of electric repulsion of carbon ions carrying an 
electric charge. 

Edison had noticed in 1883 that when a metal plate 
carried on a wire was sealed through the bulb of his 
carbon filament lamp and connected externally to the 
lamp by a cireuit joined to one or other terminal of 
the filament, an electric current flowed in this circuit 
if it terminated on the positive terminal of the lamp 
filament which was heated by a direct voltage but little 
or no current when the current terminated on the nega- 
tive terminal of the filament. The author of this paper 
made an extensive investigation of the cause of this 
effect which Edison had not explained or utilized. This 
was published in 1896 in the Proceedings of the Phys- 
ical Society of London and in the Philosophical Maga- 
zine for July, 1896. 

In this paper an extensive set of experiments was 
described which proved that certain particles charged 
with negative electricity were being ejected from the 
incandescent filament of carbon or from metal wires 
raised to incandescence in an evacuated bulb. It was 
at first assumed that these carriers were atoms or ions 
of carbon. It was proved that they were material 
particles of some kind, but it was not until four or five 
years later that Sir Joseph Thomson showed that they 
were the particles of ultra-atomie size we now eall 
electrons. 

Amongst the experiments described was one in which 
a grid formed the positively charged anode plate by 
which the electrons shot off from the filament were 
collected. 

It was then proved in the above-mentioned paper 
that if a highly evacuated glass bulb had in it one hot 
carbon and one cold metal electrode the space between 
had a unilateral electric conductivity and could convey 
negative electricity from the hot cathode to the cold 
anode but not in the opposite direction. A large va- 
riety of experiments supported this conclusion. 

No additional uses or practical application of this 
fact was made until after the advent of electromag- 
netic wave telegraphy, when it became evident that it 
would be necessary to replace the capricious and easily 
disturbed coherer by some more certain device as a de- 
tector of the feeble high frequency electric currents or 
voltages induced in the receiving aerials of wireless 
telegraph apparatus. 

The writer then made in November, 1904, the type 
of rectifying electronic valve since associated with his 
name, which converted these small alternating currents 
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into direct currents which could be detected by gal- 
vanometers or telephone receivers and thus made sig- 
nal-detecting instruments in this system of wireless 
telegraphy. It consisted of a carbon-filament vacuum 
lamp having a metal cylinder round the filament, the 
said cylinder being carried on a wire sealed through 
the wall of the glass bulb. This Fleming rectifying 
valve came immediately into extensive use by Mar- 
coni’s Wireless Telegraph Company in England as a 
practical wireless detector. It preceded by two years 
the invention of the first erystal rectifying detector of 
H. H. C. Dunwoody, namely, the carborundum erystal 
detector. 

It is frequently stated that the early Fleming valves 
were merely low vacuum, or as we should now say, soft 
valves. This, however, is quite incorrect. In one of 
the writer’s British Specifications it is clearly stated 
that a high vacuum is to be made in the bulb, and as 
a matter of fact some of the earliest valves made were 
exhausted by the use of the beautiful process of Sir 
James Dewar, in which the high vacuum is made by 
the absorptive power for gases of cocoanut charcoal 
cooled with liquid air. 

In this case the electric current in the valve is wholly 
conveyed by electrons emitted by the incandescent fila- 
ment and not by ionization of residual gas atoms in 
the bulb. It was not then a subsequent invention to 
create what is now called a “hard” valve. Some of the 
earliest experimental thermionic valves were quite 
hard. The writer also showed that by the use of two 
such rectifying valves both phases of an alternating 
current could be rectified or converted to direct cur- 
rents. The addition of the “grid” between the “plate” 
or anode and the incandescent filament which converts 
the rectifying valve into an amplifying valve was first 
described by Lee de Forest in his United States patent 
of 1908, dating, however, under the convention as from 
January 29, 1907. But the strange thing is that this 
British patent for an important improvement was 
allowed to lapse in 1911, whereas it could have been 
maintained for fourteen years from the date of ap- 
plication in England by payment of fees. 

When we speak of an electron as “particle,” that 
immediately raises the question, What is this particle 
made of? And even if we assume the existence of 
subelectrons, we ask what they are made of, and so on. 
The same for photons often asserted to be “particles” 
or “quanta” of energy. 

The new quantum theory suggests to us that we 
must think of electrons as wave groups in a medium 
and that may involve that the so-called motion of an 
electron is not a bodily movement of something retain- 
ing a constant individuality but the cessation of some 
kind of wave in one place and its recreation in an- 
other. The photon on the other hand may be regarded 
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simply as a singularity on the wave front of the light, 
a locality where the amplitude of the light vectors is 
greater than the average, thus giving, as Sir Joseph 
Thomson called it, a “speckled” appearance to the 
wave front. As the wave passes over atoms it is only 
at these singularities that the energy is great enough 
to cause a possible elevation of an orbital electron to 
an orbit of greater potential energy. 

We must bear in mind, however, that the mental 
pictures we are able to form of physical events are 
in any case only symbols or heiroglyphics and may 
bear no more resemblance to the actual event or phe- 
nomena than the written or printed marks which form 
what we call a “word” bears to the form of the thing 
that word denotes. 

Our mental pictures are made up necessarily of frag- 
ments of past sense impressions, and the more easily or 
clearly we can build up a mental picture of a physical 
event the less it is likely to be true to fact. In any 
ease it only suffices for a certain limited time and then 
has to be thrown on one side. Thus the Thomson 
mental picture of an atom was superseded by that of 
Bohr and that of Bohr by that of Schroedinger and 
that in turn by some yet unimagined conception. 

We pass on then to mention some other interesting 
applications of the thermionic valve in scientific re- 
search, and one of these is due to Dr. R. Whiddington, 
Cavendish professor of physics in the University of 
Leeds, deseribed in the Philosophical Magazine of No- 
vember, 1920. If in a three-electrode thermionic valve 
or triode, as it is often called, we couple inductively by 
a transformer the grid and the plate or anode circuits, 
and if the latter includes a capacity inductance closed 
circuit of low resistance, then oscillations are set up in 
this cireuit determined by the capacity and inductance. 

If a second valve oscillator is set up having a con- 
denser of eapacity which is adjustable, we can arrange 
that the frequency difference of the two sets of oscilla- 
tions comes within the audible range and creates 
“beats.” These ean be amplified by a valve amplifier 
and made to acuate a loud-speaking telephone so that 
the beats per minute can be easily counted. If then the 
capacity is varied by altering the distance between the 
plates of the condenser even by a very minute amount 
there is a change of beat frequency which can be 
counted and by which the change in the interdistance 
can be measured. 

Professor Whiddington found that it was quite pos- 
sible to detect a change in distance between the plates 
of two to four thousandths of a millionth of an inch 
in the interdistance of the flat condenser plates. The 
Plates were normally about one thousandth of an inch 
apart. 
| This apparatus is therefore capable of detecting a 

movement of the condenser plates to or fro of about 
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1,200 of a millionth of an inch, which is far less than 
that of a Whitworth screw micrometer. It could also 
be used to detect exceedingly small changes in dielec- 
trie constant of certain highly insulating liquids. 

This invention can be applied in the design of many 
different instruments, as for instance in the construc- 
tion of a microbalance where the tilt of the balance 
beam due to a weight is made to alter the distance be- 
tween two condenser plates. 

Other interesting applications of the thermionic 
valve in research are in the construction of instruments 
for measuring small high frequency voltages, currents 
and powers. The defect of all alternating current in- 
struments depending on the heating power of the cur- 
rent is that as this heating varies as the square of the 
current the scale readings decrease more rapidly than 
the current. 

Amongst such thermionie¢ valve instruments may be © 
mentioned the Moulin voltmeter, which enables the 
peak voltage and mean value of an alternating current 
of any wave-form to be measured by the same instru- 
ment. E. B. Moulin described this instrument in Au- 
gust, 1928, in the Journal of the Institution of Elec- 
trical Engineers (Vol. 66, p. 886, 1928). It consists 
of a thermionic valve with filament heated by a 4-volt 
storage battery and the terminals to which the tested 
alternating voltage is applied connected to the grid and 
filament respectively of the valve, one through a high 
resistance shunted by a condenser for grid connection 
and a direct microammeter for the filament connection. 
This instrument has the great virtue that it absorbs 
little or no power. It is made in various forms by the 
Cambridge Instrument Company of England. 

A very ingenious application of the three- or two- 
electrode valve has been made by Dr. H. E. M. Barlow 
in the construction of a valve ammeter for. the mea- 
surement of small alternating currents of radio fre- 
quency. (See Journal of the Institution of Electrical 
Engineers of London for March, 1925. Paper first 
received in February, 1924). 

He constructs a Wheatstone’s bridge circuit, two 
arms of which are formed of the interspace filament- 
to-grid or filament-to-plate of two thermionic valves. 
The other two arms are suitable resistances, and a suit- 
able microammeter is put in the bridge cireuit and a 
high tension battery supplies current as usual! to the 
cireuits. A balance can then be obtained. The fila- 
ments of the valves are rendered incandescent by a 
suitable E.M.F. with a highly inductive coil in series. 
If, then, a small alternating current is superimposed 
on the direct filament heating current of one valve it 
upsets the bridge balance and causes a deflection of the 
microammeter. | 

It is then possible to calibrate the instrument so that 
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the readings of the bridge ammeter give the strength 
of the alternating current added to the direct heating 
current of one valve, and such calibration is valid for 
all frequencies. 

It is made to give full scale deflections for A.C. eur- 
rents of 5, 10, 20 or 30 milliamperes. Dr. Barlow has 
aiso made a useful arrangement of two electrode valves 
for measuring very small condenser capacities. 

A thermionic wattmeter has also been devised by Dr. 
E. Mallett, in which two thermionic valves and a dif- 
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ferential galvanometer are employed. But instry. 
ments of this type in which two valves of quite iden. 
tical characteristics and a differential galvanometey 
are requisite are not very likely to come into any gen. 
eral use for commercial purposes. 

The application shows, however, the extensive possi- 
bilities of the thermionic valve as an instrument fo; 
scientific research outside of and beyond its technica] 
applications and general employment as an amplifier 
of voltage. 


THE ELECTRONIC THEORIES OF LEWIS AND KOSSEL' 


By Professor WILLIAM A. NOYES 
UNIVERSITY OF ILLINOIS 


In March and April of 1916 Kossel in Germany and 
Lewis in America proposed, quite independently, 
theories of the function of electrons in chemical com- 
bination, which have many ideas in common. Begin- 
ners in science and some older persons fail to under- 
stand the very complex nature of such theories at the 
outset and that as the years pass the theory is ampli- 
fied and changed, slowly approaching, as we believe, 
the fundamental realities in the material universe. 
They always remain an imperfect expression for these 
realities, but those who have watched their develop- 
ment—how the changes are the result of the work of 
literally hundreds of different persons and how the 
important ideas of which the theories are made up are 
constantly checked by experiments of the most varied 
sorts find it difficult to believe that there is not a 
rather close correspondence between the ideas of the 
theory and actual facts. 

The two theories had a common background, fur- 
nished, at basis, by the idea of Dufay, now two cen- 
turies old, that there are two kinds of electricity each 
having an attraction for its opposite and a repulsion 
for its own kind. The discovery of the electron, the 
atom of negative electricity, may be said to have begun 
with Faraday’s experiments on the relation between 
electricity and chemical atoms a century ago, Helm- 
holtz’s interpretation of Faraday’s experiments fifty 
years ago, Crookes’s discovery of cathode rays in the 
late seventies and the determination of the mass of the 
electron by J. J. Thomson and by Kaufmann in 1897. 
Fourteen years later, Rutherford, by shooting positive 
alpha particles through a thin film of gold and noting 
their deflection, demonstrated that the positive portion 
of an atom is very small in comparison with the size 
of the atom. This, together with the known mass of 


1 Presented before the Division of Physical Chemistry 
of the American Chemical Society, April 26, 1935. A 
comprehensive historical sketch of electronic theories will 
appear in Chemical Reviews for August. 


the electron, one eighteen-hundredth of the mass of a 
hydrogen atom, showed that both the positive charge 
of an atom and nearly the whole of its mass are con- 


centrated in the small nucleus at its center. Soon after, » 


Moseley based the atomic numbers of the elements on 
the x-ray spectra from two electrons located close to 
the nucleus of each atom. The rotation of these elec- 
trons about the nucleus is more rapid as the electrons 
are drawn closer in when the positive charge is in- 
creased by one unit in passing from one atom to the 
next in the periodic system. 

These ideas, which I have sketched very briefly and 

incompletely, gave the background on which Bohr and 
others based the theory of the structure of atoms as 
consisting of a central nucleus surrounded by succes- 
sive groups of 2, 8, 18 and 32 electrons, but always 
with 8 electrons in the outer shell of a noble gas. 
These historical facts help us to understand how two 
men, 7,000 miles apart, should have proposed, inde- 
pendently, theories which have so many items in com- 
mon. 
The theories were proposed in 1916, during the 
great war, and soon after, Lewis and Kossel were on 
opposite sides in the world conflict. We may be sure 
that their theories will soon be fused together into 4 
consistent, generally accepted whole. May we not 
take this as an omen that Hitler and Eden, who were 
in trenches just across the battle line, may help t 
piece the fragments together and build that permanet! 
world peace which we so earnestly desire. 

So far as I am aware, the first attempt to connec! 


electrons with chemical phenomena was made by Lew’ § 


in March, 1902, when he was teaching elementary 
chemistry and drew in his notebook the erude figures 
which developed into his “eubical” atom. He consit: 
ered the theory too speculative and waited fourtee! 
years before he published it. J. J. Thomson, in 1904 
proposed the hypothesis that an atom consists of ! 
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mniform sphere of positive electrification within which 
electrons move about. He worked it out with elaborate 
mathematical detail. This will always remain a good 
‘Jlustration of the futility of mathematics when it is 
pased on a false hypothesis. He contributed, how- 
‘ever, the very important idea that atoms may be held 
together by static attraction due to the transfer of an 
electron from one atom to another. This is still a 
part of every electronic theory. 

Abegg, in 1904, proposed a more qualitative theory 
in connection with his ideas of “principal” and “con- 
tra” valences. Abegg’s| ideas influenced both Kossel 
and Lewis. 

The most important common idea contributed by 
both Lewis and Kossel was that every atom has a 
strong tendeney to assume the stable form of a noble 
gas near it in the periodic system, by the gain or loss 
of one or more electrons. This led Kossel to a for- 
mula for the perchlorate ion in which the chlorine 
atom had assumed the structure of neon by the loss 
of seven electrons, and each oxygen atom had also 
assumed the structure of neon by the gain of two 
electrons. 

While Lewis assumed that atomic ions may be 
formed in the same manner that was assumed by 
Kossel he added the thought that the noble gas struc- 
ture may be formed in compounds by sharing pairs 
of electrons which belong in common to the atoms 
held together. Later, Langmuir used the term “co- 
valence” to designate the pair of electrons. According 
| to Lewis, the chlorine of the perchlorate ion has the 

structure of argon and has four covalences, while each 
oxygen atom has the structure of neon and has one 
covalence. Lewis ealled the portion of the atom within 
the group of valence electrons the “kernel.” The 
kernel of chlorine has a positive charge of seven units 
and that of oxygen a positive charge of six units. 

The electrons of a covalence are not equally shared 
by the two atoms, when these are different, but Lewis 
did not point out clearly that, so far as atoms at a 
distance are concerned, a covalence balances one posi- 
} tive unit charge in each atom. From this: point of 
view, four of the seven positive charges of the chlorine 
kernel are balaneed by the covalences and three are 


LUCIAN W. CHANEY 
Lucian W. CHaNney was graduated at Carleton 
College in the elass of 1878. He continued his studies 
for three years and then joined the faculty of his 
alma mater in 1882. In the following year he was 
made professor of biology and geology. 
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balanced by the negative electrons associated with the 
oxygen atoms. Since each oxygen atom with a single 
covalence has a residual negative charge of one unit 
the four oxygen atoms give a negative charge of one 
unit to the perchlorate ion. Reasoning of this sort 
enables us to select atoms in compounds, which have a 
residual positive or negative charge when we know 
their electronic structure. Kossel’s theory does not 
have this advantage. 

In 1901 Stieglitz, on the basis of the work of 
Jakowkin, recognized that the reaction between chio- 
rine and water is ionic in character and assumed that 
the chlorine molecule separates into positive and nega- 
tive ions. This is easily explained by assuming that 
when the atoms of a chlorine molecule separate the 
covalence electrons remain with one of the atoms. 
This prepares us to understand that two atoms held 
by a covalence may separate in three ways: (1) The 
electrons may go with the first atom, making that 
negative; (2) they may go with the second atom, leav- 
ing the first atom positive; (3) one electron may go 
with each, which will then be neutral. 

Some interpretations of the wave quantum mechan- 
ies have replaced Lewis’s cubical atoms by the tetra- 
hedral arrangement which had been accepted by 
organic chemists sixty years ago on the basis of the 
work of Pasteur, Le Bel and van’t Hoff. This has 
also given a picture of the relation of covalence elec- 
trons to the atoms held together which recalls the 
inclusive orbits suggested in a crude way by the author 
in 1917 and in a much better form by Campbell, Sidg- 
wick and Knorr in 1923. 

The facts that the carbon atoms of a doubled co- 
valence are closer together than those of a single union 
and that the double bond increases the molecular vol- 
ume of the compound indicate that the four electrons 
spread out on the two sides because of the tendency 
toward a tetrahedral structure. This recalls the old 
explanation for the cis-trans structure, and Baeyer’s 
treatment of the double union as the limiting case for 
rings. 

It will be seen from the above that Lewis’s theory 
furnishes a simple explanation for many facts which 
are not so easily reconciled with the theory of Kossel. 


OBITUARY 


These were years of beginnings for Carleton, and 
the department to which Professor Chaney was ap- 
pointed needed to be created by him. He was one of a 
group of Carleton’s earliest faculty members who are 
known as the “Old Guard,” who laid the foundation 
for high scholarship and character in the young college. 
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Professor Chaney’s task in those early years was a 
heroic one. There were no microscopes or other equip- 
ment for laboratory work in biology, but he organized 
his courses with thorough laboratory instruction. He 
himself sought gifts and he and his family denied 
themselves necessities in order that he might save from 
a meager salary to buy precious instruments which he 
needed for his students. Those of us who had our 
work with him in the nineties look back to our courses 
with Professor Chaney with thorough satisfaction and 
the conviction that the courses in botany which we had 
with him in his little basement laboratory compare very 
favorably with modern courses with all their elaborate 
equipment. 

Professor Chaney was both an able teacher and a 
good friend of every student in his courses. He gave 
free scope to the student’s initiative to do things for 
himself. But he was always ready with sound advice 
and help when it was needed, and it was given in a 
spirit of friendly cooperation. 

Professor Chaney also was interested in the students’ 
social life. He may be justly considered the father of 
Carleton’s athletics. This was also accomplished by 
letting the students do for themselves, while he was 
always behind the scenes ready with friendly advice 
and counsel. When Carleton had no athletic budget, 
Professor Chaney canvassed alumni friends with per- 
sonal letters every year to raise a modest sum to help 
the boys. 

Professor Chaney’s work in geology was also of 
high character. The museum of geology and mineral- 
ogy which he organized was an excellent piece of work 
and was one of the show places on the Carleton cam- 
pus. His explorations with Dr. Lyman B. Sperry in 
the Montana Rockies and their discovery of the glaciers 
in what was made later Glacier National Park were 
achievements of high merit. 

Professor Chaney retired from the Carleton faculty 
in 1908, after twenty-five years of service, upon a 
pension from the Carnegie Foundation. But his great 
qualities as finder of facts, his clear scientific analysis, 
his deep interest in human welfare, his complete un- 
selfishness and devotion to truth were still to find a 
new field of service of equal importance and wider 
scope. For almost another quarter century he labored 
in the Federal Bureau of Labor Statistics as a pioneer 
in the realm of fact-finding and analysis to reduce 
industrial accidents. Dr. Chaney’s achievements as a 
pioneer in two widely different fields speak eloquently 
concerning his clear-sighted intellectual qualities, his 
rectitude and his human sympathy and appreciation. 
He was a fine product of pioneer life of the West. 
His achievements are his monument. 


FRANZ F. EXNER 
CARLETON COLLEGE 
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SAMUEL HENRY ESSARY 
Proressor SAMUEL Henry Essary, botanist of ¢h, 


Tennessee State Experiment Station at Knoxyi,§ 


died suddenly of a heart attack on April 28. 

Professor Essary was a descendant of pioneer sto¢, 
in the western part of Tennessee. He was bom 
Chesterfield in 1870, the eldest of five children, J, 
never married. After graduating from Union [y, 
versity, Jackson, Tennessee, he entered the Universit 
of Tennessee, taking the degree of master of scien 
in 1907. Subsequently he studied for some time at thy 
University of Wisconsin. His teaching experience jy 
his earlier years included instructorships at La Gran» 
College, Missouri, and Brenau College, Georgia. |; 
then became associated with Professor S. M. Bain y 
the University of Tennessee, as instructor in botany, 
following him to the newly established State Exper. 
ment Station. After Professor Bain’s death in 191s 
Professor Essary became station botanist and head of 
the department. 

Continuing the work begun by Professor Bain, ij 
the development of anthracnose-resistant red clover 


Professor Essary developed what is looked upon as the § 


best red clover south of the Ohio River. His carefi 
selection has given to the South “Tennessee 76” lespe. 
deza, most valuable as a hay and pasture crop. Hi 
“Tennessee Red” and “Tennessee Pink” tomatoe, 
selected for wilt-resistance, have proved a boon to the 


truck farmers of the state. Forage and legume crop ii 


also held his close attention, and the work he did nn 
selection for regional adaptation and economic useful: 
ness along these lines is of undoubted value. 

For several years past he had been devoting consi. 
erable time to the selection and breeding of cotton. 


“Trice,” one of the best varieties grown along the § 


northern cotton belt, is one of his improvements. 

As a scientist his position is well established. But 
he was also a true naturalist, gifted with keen insight 
and unusual powers of observation. He knew thor 
oughly the Great Smoky Mountains and was a pioneet 
in blazing several of the trails included in the Nation# 
Park. He was an excellent photographer, and maty 
of his mountain pictures have appeared in news 
papers and magazines all over the country. Hs 
botanical knowledge of the mountain flora made thes 
of superlative worth. He left a botanical collectio 
extending over forty years. . 

He was a most lovable man and his friends wet 
deeply attached to him. Unobtrusive and unselfish, 
never tried to advance himself, but was always extent: 
ing a helping hand to others, especially younger mel, 
about him. In his daily association with Profess! 
Essary over a period of thirteen years the pres¢l! 
writer grew to regard him as an elder brother in aff 
tion and a wise counselor in mutual undertakings. 
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June 28, 1935 


RECENT DEATHS 
Dr. CHARLES RussELL BARDEEN, since 1904 pro- 
fessor of anatomy and since 1907 for twenty-eight 
years dean of the University of Wisconsin Medical 
School, died on June 12 at the age of sixty-four years. 


Dr. THOMAS professor of 
mechanical engineering emeritus at the Ohio State 
University, died on June 21. He was seventy-four 
years old. 

Dr. Rosert H. Hutcuinson, JR., associate pro- 
fessor of the Department of Otolaryngology in the 
New York Post-Graduate Hospital Medical School, 
died on June 21 at the age of fifty-six years. 


Dr. J. G. Estes, professor of mathematics at North 
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Carolina State College, was killed on June 1 when his 
plane crashed at the Raleigh airport. 


A CORRESPONDENT writes: “B. F. Loomis, of An- 
derson, Calif., died on June 11 at the age of seventy- 
eight years. He was known principally for his photo- 
graphic recording of the eruptions of Lassen Peak 
from 1914-17. His own version of the eruptions was 
published in a well-illustrated volume under the title 
‘Pictorial History of Lassen Voleano.’ Mr. and Mrs. 
Loomis donated the equipped buildings and the 
grounds for the museum in Lassen National Park.” 


Dr. JuLIuS BEREND COHEN, professor of organic 
chemistry at the University of Leeds from: 1904 until 
1924, died on June 10 at the age of seventy-six years. 


SCIENTIFIC EVENTS 


OXFORD UNIVERSITY OBSERVATORY 

A CEREMONY of inauguration of the new solar tele- 
scope took place on June 11 at the University Ob- 
servatory, Oxford, in which Sir Arthur Eddington 
delivered an address on “The Physics of the Sun.” 
This instrument, according to the London Times, has 
been provided by the university in order that the 
observatory may have equipment adequate for the 
study of some phase of modern astronomy, which is 
to be taken to mean the study of the physical nature 
and constitution of the stars as distinct from their 
positions, distance, brightness and distribution which 
had been the work of the previous directors, Pro- 
fessor Pritchard and Professor Turner. The present 
occupant of the Savilian chair of astronomy and di- 
rector of the observatory, Professor H. H. Plaskett, 
interprets this as calling for the study of the sun, the 
nearest of the stars, as a beginning, and has designed 
this solar equipment for investigation of the problems 
of the sunspots, low temperature areas and the mag- 
netic fields surrounding them, and the rotation of 
different surface zones of the sun. 

The instrument, made by the firm of Sir Howard 
Grubb Parsons Company, of Neweastle, with optical 
parts by Adam Hilger, of London, is essentially a 
small tower stationary telescope with five silver on 
quartz mirrors, the first of them which receives the 
light being a plane coelostat mirror 16 inches in diam- 
eter, while the effective concave mirror is 12 inches. 
The result of the total combination is a stationary 
image of the sun about 8 inches in diameter that will 
be studied by means of a prism spectroscope, specially 
chosen in preference to a grating, that will give a high 
resolving power. Advantages claimed for the instru- 
ment are first its compactness, secondly the fact that 
the mirrors are of quartz which has a coefficient of 


expansion one twentieth that of ordinary glass and 
would therefore give a small deformation of the image 
compared with other mirrors, and thirdly the large size 
of the prisms of the spectroscope. The astrographic 
catalogue work that has been in hand for many years 
at the University Observatory is proceeding under Mr. 
Bellamy and, though there has been no addition to the 
permanent staff, graduate members of the university 
and others have been engaged in research work in 
astrophysics at the observatory during the past year. 


THE DAVID DUNLAP OBSERVATORY 


THE David Dunlap Observatory, which was officially — 


opened on May 31 in the presence of a group of world- 


famous astronomers, is the gift of Mrs. Jessie Donalda 


Dunlap to the University of Toronto in memory of her 


husband, David Alexander Dunlap. The observatory 
is under the directorship of Professor C. A. Chant, 
head of the department of astronomy at the university, 
who, during the past thirty years, has trained the 
majority of Canadian astronomers and to whom is 
largely due the present interest in astronomy through- 
out Canada. 


The Dunlap Observatory is situated on a slight rise 
fifteen miles north of Toronto at an altitude of 800 feet 


above sea level. The grounds of the observatory con- 
sist of 179 acres which will later be developed into a 


park. The observatory buildings include the adminis- 


tration building of white stone surmounted by three 
copper-covered domes and, 50 yards to the north, the 
large 61-foot dome. The latter houses the chief in- 
strument of the institution, a 74-inch reflector by the 


Sir Howard Grubb Parsons Company. This telescope 


is at present second only to the Mt. Wilson 100-inch. 


The main mirror is a disk of Pyrex, 76 inches in diam- 
eter and just over a foot thick, cast by the Corning 
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Glass Company of Corning, N. Y. ‘The telescope is 
equipped with a single prism stellar spectrograph by 
Hilger. Regular observation with this instrument was 
commenced early in June. 

The administration building contains offices, library, 
machine shop, laboratories and lecture room. In the 
south dome is mounted a 19-inch reflector constructed 
by Professor R. K. Young, assistant to Professor 
Chant. The remaining two domes are at present 
empty, but it is hoped eventually to have a 12-inch 
refractor in one and a battery of short-focus photo- 
graphic telescopes in the other. . 

The program of the observatory will be largely 
spectrographie in nature and will include studies of 
the radial velocities and physical constitution of stars 
fainter than sixth magnitude. Some direct photogra- 
phy at the Newtonian focus is planned, however, as the 
74-inch telescope can conveniently be used with either 
the Newtonian or Cassegrainian arrangements. It is 
planned to reserve Saturday evenings for the public 
when those interested will have a chance to look 
through the telescope. In addition to this the obser- 
vatory buildings will probably be open for inspection 
on certain afternoons during the week. 

Mrs. Dunlap has, through her generous gift, pro- 
vided the University of Toronto with an institution 
eminently suited for astronomical research of the 
highest importance. 


THE HARVARD MINERALOGICAL 
MUSEUM 
THE Harvard Mineralogical Museum has recently 
acquired the major part of the collection of Dr. Hans 
von Karabacek, of Vienna. Much of the new ma- 
terial has not been represented in the Harvard ecollec- 
tion, and it is said that the acquisition is the most 


notable the museum has received since the bequest - 


under the will of Albert F. Holden, ’88, who died in 
1913. 

The new collection includes a large suite of the 
finest erystallized minerals from the copper mines of 
Tsumeb in German Southwest Africa. That locality 
is noteworthy for the variety and beauty of the com- 
pounds of lead, copper and zine and the minerals se- 
cured are probably the finest specimens saved during 
the mining operations which have now ceased. 

Professor Charles Palache, curator of the Min- 
eralogical Museum, says of the new collection: 


Of the nine cuprites (oxide of copper), one is probably 
the finest specimen of this mineral ever found anywhere. 
There are some fifty specimens of azurite and malachite, 
the carbonates of copper. The more than fifty specimens 
of the carbonate of lead, cerussite, and the twelve speci- 
mens of the sulphate of lead, anglesite, are not only the 


SCIENCE 


Vou. 81, No. 2113 


finest of their kind, but no two are identical. Twelve 
specimens of wonderfully colored carbonate of zinc, smith. 
sonite, are also unusual. 

Next in importance to these in the collection is a mag. 
nificent suite of fluorites from the long extinct mines of 
Cornwall in England, which are of extraordinary beauty, 
form and coloring. 

Other suites worthy of mention are nearly thirty 
crystallized hematites from European localities; twenty 
specimens of epidote from the most famous Alpine lo. 
eality for this mineral; five emeralds, each better thay 
any hitherto in the collection, and a beautiful suite of 
titanite from the Alps. 

Most of the specimens were selected because of their 
unusual quality. There were, however, a number of 
minerals not uncommon and not of particularly fine 
quality, but representing localities, mostly European, un- 
represented in our collection. 


THE CORNELL MEETING OF THE AMER- 
ICAN INSTITUTE OF ELECTRICAL 
ENGINEERS 


THE summer convention of the American Institute 
of Electrical Engineers, which was held at Cornell 
University from June 24 to 28, brought together more 
than 1,500 electrical engineers from all parts of the 
United States and foreign countries. This is the first 
time that the institute has held its convention at a 
university. Professor Robert Franklin Chamberlain 
was chairman of the convention committee. 

The American Institute of Electrical Engineers has 
a membership of over 15,400 engineers in the United 
States and throughout the world. Its object is the 
advancement of the theory and practice of electrical 
engineering and of the allied arts and sciences and the 
maintenance of a high professional standing among 
its members. 

Among the events were an address of welcome by 
Dr. A. R. Mann, provost of the university; the award 
of several prizes for papers; reports of progress in 
electrical devices which protect homes against bur- 
glars and kidnapers; an inspection of the Cornell 
campus, and of the largest telescope mirror in the 
world at the Corning Glass Works. 

There was also a discussion of the role of the elec- 
trical engineer in a changing world, and of how he 
ean apply his scientific knowledge to solve social and 
economic problems. A round table discussion was 
arranged on the problems of student and cadet engi- 
neers. 

Professor Takai, of the University of Tokyo, gave 
an address on the electrochemical and electrometal- 
lurgical industries of Japan and several papers were 
presented discussing the Boulder Dam hydro-electric 
project. A brief outline of the program follows: 


0 


x 
Org 
4 . 
7 
a 
; 
7 
IS 
7 
7 
po 
4 
a 
- 
Sh 
( 


June 28, 1985 


TECHNICAL CONFERENCES 


Subject Chairman 

Problems of the Student and Cadet 

Engineer M. G. Malti 
p. C. Test Code R. W. Owens 
Transformers J. E. Clem 
Research on Insulating Oils .................. K. 8. Wyatt 
Noise P. L. Alger 
Mercury Are Rectifiers O. K. Marti 
Dielectrie Theories H. H. Race 
Circuit Breaker Standards ................... R. T. Henry 


Reactance of Synchronous Machines C. M. Laffoon 
Electrical Engineering Curricula and 

Educational Methods V. Karapetoff 
Distribution Transformer Protection K. B. MeEachron 
Tensor Analysis E. E. Dreese 
Conductor Vibration D. M. Simmons 


TECHNICAL SESSIONS 
Instruments in Measurements ............... W. B. Konwenhaven 


Power Generation H. W. Leitch 
Electrical Machinery V. M. Montsinger 
Protective Devices H. P. Sleeper 
Education L. A. Doggett 
Application of Electricity to Iron 

and Steel Production. ....................... R. W. Graham 
Electrochemistry and Electrometal- 

Power Transmission .... D. M. Simmons 


HONORARY DEGREES CONFERRED BY 
HARVARD UNIVERSITY 

TWELVE honorary degrees were conferred by Har- 
vard University at its commencement on June 20. 
These ineluded the doctorate of laws on Henry Agard 
Wallace, Secretary of Agriculture; on Dr. John Camp- 
bell Merriam, president of the Carnegie Institution of 
Washington, and on Dr. George Sarton, lecturer on the 
history of seience at Harvard University. The doc- 
torate of science was conferred on Dr. Albert Sauveur, 
McKay professor of metallurgy; on Dr. Waldemar 
Lindgren, emeritus professor of economic geology at 
the Massachusetts Institute of Technology; on Dr. 
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Charles Schuchert, emeritus professor of history and 
geology, Sheffield Scientific School, and curator of 
geological collections, Peabody Museum, Yale Univer- 
sity, and on Dr. Albert Einstein, of the Institute for 
Advanced Study at Princeton, N. J. The degree of 
master of arts was conferred on Dr. Walter Prentice 


Bowers, physician. 
The citations made by President Conant in confer- 
ring the degrees are as follows: 


Doctor or LAws 


HENRY AGARD WALLACE, doctor of laws—A public servant 
of deep faith and high integrity, who finds courage to 
attempt an uncharted journey in our modern wilder- 
ness. 

JOHN CAMPBELL MERRIAM, doctor of laws—A_ distin- 
guished scientist whose wise administration of the Car- 
negie Institution has advanced knowledge on many 
fronts. 

GEORGE SARTON, doctor of laws—Historian of science and 
of learning, a scholar whose relentless toil and inspired 
vision are creating a new academic discipline. 


Doctor oF SCIENCE 


ALBERT SAUVEUR, doctor of science—Long famous as a 
founder of the science of metallography, a Harvard 
professor of whose achievements we shall be forever 
proud. 

WALDEMAR LINDGREN, doctor of science—A geologist to 
whom all men turn for knowledge of the metallic 
secrets hidden in the rock. 

CHARLES SCHUCHERT, doctor of science—Eminent paleon- 
tologist of Yale, who has mapped the ancient seas and 
fathomed the geologic past. 

ALBERT EINSTEIN, doctor of science—Acclaimed by the 
world as a great revolutionist of theoretical physics, 
his bold speculations, now become basic doctrine, will 
be remembered when mankind’s present troubles are 
long forgotten. 

MASTER OF ARTS 

WALTER PRENTICE Bowers, master of arts—A physician 
devoted to his calling, for more than forty years a 
general practitioner in Worcester County, he has 
brought skill and wisdom to countless homes. 


SCIENTIFIC NOTES AND NEWS 


THE Ameriean Association for the Advancement of 
Science and the associated scientific societies are meet- 
ing this week in Minneapolis. A full report of the 
meeting together with some of the more important 
addresses and papers will be printed in early issues of 
ScreNCE, 


Dr. Irving LAN@MurR, associate director of the Re- 
search Laboratory of the General Electric Company, 
Scheneétady, N. Y., has been elected a foreign member 
of the Royal Soeiety, London. 


Dr. Toomas Hunt Morean, director of the Wm. 
G. Kerckhoff Laboratories of the California Institute 


of Technology at Pasadena, has been elected a corre- 
sponding member of the Prussian Academy of Sci- 
ences. 


Dr. E. D. Merri, for the past six years director of 
the New York Botanical Garden, has accepted ap- 


pointment as professor of botany and administrator 
of botanical collections at Harvard University. His 
work will involve the administration of the several 
independent botanical units of the university, inelud- 


ing the Arnold Arboretum, the Gray Herbarium, the 
Farlow Herbarium and Library, the Botanical Mu- 
seum, the Botanic Garden, the Bussey Institution and 
the Harvard Forest. 
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Dr. HorcHKiss, since 1925 president 
of the Michigan College of Mining and Technology, 
previously for six years state geologist of Michigan, 
has been elected president of Rensselaer Polytechnic 
Institute. He succeeds the late Palmer C. Ricketts, 
who had been president since 1901. 


Dr. Henry Norris Russe, professor of astronomy 
and director of the observatory of Princeton Univer- 
sity, delivered the George Darwin Lecture at a meeting 
of the Royal Astronomical Society on June 14, taking 
as his subject “The Analysis of Spectra and its Ap- 
plications.” 


Dr. RatpH Howarp Fow er, Plummer professor of 
mathematical physics at Trinity College, Cambridge, 
England, has been appointed visiting lecturer in 
mathematies at Princeton University for the second 
term of next year. 


THE Susan Colver Rosenberger Medal, given each 
year to an alumnus of Brown University for distin- 
guished service to humanity, has been awarded to Dr. 
Charles V. Chapin, for forty-two years superintendent 
of the department of health of Providence, R. I. 


THE Leeuwenhoeck Gold Medal of the Royal Acad- 
emy of Sciences, Amsterdam, has been awarded to 
Professor S. N. Winogradsky, director of the Division 
of Agricultural Microbiology of the Institut Pasteur, 
Brie-Comte-Robert, France, for his contributions to 
the development of soil microbiology. The medal is 
awarded every ten years in commemoration of the 
discovery of microorganisms by Anton van Leeuwen- 
hoeck. 


At the University of Wisconsin the degree of doc- 
tor of laws was conferred at commencement on Dr. 
James Bryant Conant, president of Harvard Univer- 
sity, and the degree of doctor of science on Professor 
Gilbert Ames Bliss, head of the department of mathe- 
maties of the University of Chicago. 


Dr. IsataH Bowman, president-elect of the Johns 
Hopkins University, received the degree of doctor of 
laws at the commencement of Dartmouth College. 


THE honorary degree of doctor of science was con- 
ferred on James T. Jardine, chief of the Office of Ex- 
periment Stations, U. S. Department of Agriculture, 
by the Kansas State College of Agriculture and Ap- 
plied Science, at its commencement exercises on May 
27. 


THE University of Colorado at commencement con- 
ferred the degree of doctor of science on Dr. Florence 
Rena Sabin, member of the Rockefeller Institute for 
Medical Research; the degree of master of science was 
conferred on Darwin Andrews, horticulturist and 
botanist of Boulder. 
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Dr. Harotp Urey, professor of chemistry 
at Columbia University, received the degree of doctor 
of science at the commencement exercises of Princeton 
University. In presenting the degree, Professor L. P. 
Kisenhart, dean of the graduate school, spoke as fol- 
lows: “Harold Clayton Urey, professor of chemistry 
in Columbia University, awarded the Nobel Prize in 
chemistry for his discovery that ordinary hydrogen 
gas is not simple, but contains a second isotope of 
mass two; subsequently, in collaboration with the late 
Dr. Edward Washburn, he located abundant sources 
of the new hydrogen in electrolytic cells and devised 
a method to produce pure heavy water in quantity; a 
bold investigator with a mastery of advanced experi- 
mental technique and the theoretical aspects of the 
new chemistry. Happily timed from the standpoint 
of science, his discoveries have enriched chemistry and 
physics, and revealed a rich and inexhaustible domain 
which others are developing in Princeton and else- 
where.” 


THE doctorate of science was conferred at the com- 
mencement of Yale University on Dr. Carl Emil Sea- 
shore, for thirty years head of the department of psy- 
chology at the State University of Iowa. In confer- 
ring the degree President Angell said: “Eminent sci- 
entist, teacher, administrator: Your long and success- 
ful career is a monument to the power of tireless in- 
dustry when wedded to high intelligence, shrewd in- 
genuity and sound judgment. From small and feeble 
beginnings, you have built steadily and without inter- 
ruption a great scientific edifice which has served 
humanity well and brought you just renown. Your 
Alma Mater, in recognition of your signal achieve- 
ment, confers upon you the degree of doctor of sci- 
ence, admitting you to all its rights and privileges.” 


Dr. A. E. MurNeek, of the University of Missouri, 
has been elected president; Dr. D. R. Hoagland, Uni- 
versity of California, vice-president, and Dr. W. F. 
Loehwing, University of Iowa, secretary-treasurer, of 
the American Society of Plant Physiologists for the 
year 1935-36. 


Dr. Georce W. Grier, of Pittsburgh, was elected 
president of the American Radium Society on June 
11 at the Atlantic City meeting. 


THE Victorian Branch of the council of the British 
Medical Association at its meeting on June 5 ap- 
pointed Lieutenant-Colonel Sir James W. Barrett 
president-elect for the year 1935-36, to take the place 
of Sir Richard Stawell, who died on April 18 and 
who was to have presided over the annual meeting in 
Melbourne next September. Sir James Barrett is 
vice-chancellor of Melbourne University and consult- 
ing surgeon to the Victoria Eye and Ear Hospital. 
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Dr. OTs W. CALDWELL, since 1917 professor of 
education at Teachers College, Columbia University, 
Shaving reached the age for retirement, has been made 
B professor emeritus. Dr. Caldwell, before going to 
New York, was professor of botany at the University 
9 of Chicago. He was director of Lincoln School, Teach- 
Mors College, for ten years and later director of the 
Minstitute of School Experimentation. His work as 
Meneral secretary of the American Association for the 
\ dvancement of Science and other scientific work will 
he done from an office in the Boyce Thompson Insti- 
Biute for Plant Research, at Yonkers, N. Y. 


Dr. LeiGHToN Bray, professor of metallurgy 
=. Purdue University, has been appointed head of 
School of Chemical Engineering to succeed Pro- 
Bressor H. C. Peffer, who died last summer. 


New P. BatLey, professor of mechanical engineer- 
4 ing at the Iowa State College, has been appointed 
Shead of the department of mechanical engineering at 
Rutgers University. He succeeds Dr. Robert C. H. 
Heck, who becomes research professor of mechanical 
engineering. 

Dr. J. Morean, professor of clinical medi- 
Bcine, has been elected professor of medicine in the 
= Vanderbilt University School of Medicine, to succeed 
SDr. C. Sidney Burwell, who was recently elected dean 
and professor of research medicine at the Harvard 
University Medical School. 


= Ar Princeton University, Dr. Henry DeWolf Smyth, 
fassociate professor, has been made chairman of the 
department of physies to sueceed Professor Edwin P. 


me Adams, who has resigned. Dr. William Taylor Thom, 


iJr., has been promoted to a professorship of geology 
gand Assistant Professor Marcus S. Farr has become 
associate professor. 


Proressor I. M. Hermpron has been appointed Sir 
‘Samuel Hall professor of chemistry and director 
of the Chemical Laboratories of the University of 
Manchester in succession to Professor Arthur Lap- 
S worth, who has retired. Dr. Colin Campbell, senior 
lecturer in chemistry, will be assistant director of the 
laboratories. 


Dr. ArTHUR J. BALLANTYNE has been appointed to 
p the new chair of ophthalmology, established under the 
terms of the will of Dr. Gavin Tennant, at the Univer- 
sity of Glasgow. 


Dr. ANDREW TopPING, of the Public Health Depart- 
ment of the London County Council, has been ap- 
§ Pointed lecturer in hygiene and public health at Char- 
B ng Cross Hospital Medical School in succession to the 
late Dr. C. W. Hutt. 


Dr. Grorae Freperick Herpert Samira, since 1921 
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secretary of the British Museum (Natural History), 
has been appointed keeper of mineralogy, to succeed 
Dr. L. J. Spencer, who will retire on July 7. 


Dr. Howarp Irvine Coe, formerly chief chemist of 
the Philippine Health Service, has been appointed by 
the League of Nations to conduct research work at the 
International Leprosy Center recently established at 
Rio de Janeiro. The new center was founded by the 
Brazilian Government under the auspices of the 
League of Nations with the aid of grants from the 
league, the Brazilian Government and M. Guilherme 
Guinle, a philanthropist of Rio de Janeiro. The ob- 
jects of the center are research, instruction and the 
development of a world-wide cooperation in the cam- 
paign against leprosy. 


Dr. R. RuacGies Gates, professor of botany at 
King’s College, University of London, plans to spend 
August and September in Canada and the United 
States. 


Dr. N. Frey, director of the Fleischmann 
laboratories, addressed the American Association of 
Cereal Chemists at Denver on June 7 on “Yeast.” 
The lecture was followed by a moving picture illus- 
trating the manufacture and some of the uses of 
yeast. 


A NEw library and a new chemistry building were 
dedicated at the University of Arkansas on June 10. 
The speakers at the library dedication were Senator 
Joe T. Robinson, Charles T. Coleman, of Little Rock, 
and Edward J. White, of St. Louis. Dr. Edward 
Bartow, president-elect of the American Chemical 
Society, made the chief address, entitled “The House 
of Chemistry,” at the dedication of the chemistry 
building. Brief addresses were made by alumni and 
by H. E. Wiedemann, grand master alchemist of 
Alpha Chi Sigma, chemical fraternity. 


APPLICATIONS must be on file not later than July 
15 with the U. S. Civil Service Commission at Wash- 
ington, D. C., for the positions in the Forest Service, 
Department of Agriculture, of senior technical editor, 
$4,600 a year; technical editor, $3,800 a year, and 
associate technical editor, $3,200 a year. 


Miss HELEN GREENWOOD, of Worcester, Mass., has 
presented to the department of botany of Wellesley 
College her collection of mosses and hepaties number- 
ing one thousand specimens. The collection includes 
Miss Greenwood’s personal collections in Massachu- 
setts, Maine, Nova Scotia, the Canadian Rockies, the 
Western Coast, and England; and gift and exchange 
specimens from England, Scotland, France, Sweden 
and Canada. 


THE Belgian Scientific Research Fund presented 
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on June 12 to the Science Museum, South Kensington, 
the nacelle of the balloon used by Professors Piccard 
and Max Cosyns in their second ascent into the strato- 
sphere. Professors Piccard and Cosyns were present 
and M. Jean Wilhelms, the director of the fund, made 
the presentation. 


Turrs CoLLEeGe has completed the construction of a 
new biological wing of the Barnum Museum. The 
wing will contain laboratories for histology, embryol- 
ogy, physiology, bacteriology and general biology, as 
well as offices for the staff. In the entrance hallway 
has been placed a tablet in memory of Professor 
Fred Dayton Lambert, who for more than a genera- 
tion taught biology at Tufts College. The funds for 
the new wing were left by Phineas T. Barnum. 


THE Philadelphia Inquirer states that the Amer- 
ican Philosophical Society may not accept the bequest 
of the late William Wood. The residuary estate 
which the society was to receive was estimated at $2,- 
000,000 and was to have been used for the erection of 
a new building. A number of rulings which will af- 
fect the amount the society would receive are now 
under consideration by Judge Charles Klein, of Or- 
phans’ Court. Mr. Wood, who was eighty-four and a 
bachelor, left an estate originally estimated at $5,- 
000,000. The present accounting shows a balance. of 
$1,270,571, not including real estate. 


A progrAM for the expenditure of $156,298,000 of 
work-relief funds for forestation in the semi-arid areas 
of the tree shelter belt zone of the Midwest, as well 
as in existing foreign preserves, has been advanced 
by the Forest Service. On May 31 request for the 
money was made to the Division of Applications in 
the works program. The forestation program, which 
would give work in forty-seven states as well as in 
Alaska, Puerto Rico and the District of Columbia, 
would be expected to give impetus to the shelter belt 
project of Dr. Rexford G. Tugwell, Under Secretary 
of Agriculture. The fund is contemplated for use in 
a variety of forestry projects. These include such 
work as the construction and maintenance of fire- 


breaks, forest fire lookout houses, towers and obs). 
vatories, landing fields, telephone lines, forest roq4 
and trails, housing for forest officers, miscellaneo, 
buildings and structures and shelter belt planting. 


It is planned to establish, according to the Journ 
of the American Medical Association, in the Rudolf 
Virehow-Krankenhaus in Berlin a central cancer jp. 
stitute that is to serve all northern Germany. It yjj 


be both a therapeutic and a research center. As thy J 


first step, a large committee has been appointed, oy 
which, among others, the whole Berlin faculty 9 
medicine will serve, Professor Sauerbruch being th 
chairman. For this institute, which is to be directe 
by Professors Cramer and Hintze, a suite of rooms 
with 300 beds has been selected. 


Nature, in reporting the renaming of the Physical § 


Institute of the University of Heidelberg, writes: 
“The Physical Institute of the University of Heidel. 
berg has recently, in honor of Professor Lenard, been 


renamed the ‘Philipp Lenard-Institut.’ A correspon. J 
dent has sent us a cutting from the students’ maga § 


zine of that university, giving Professor Lenard’ 
reply to the congratulations of the Heidelberg stu. 


dents on this occasion. The following is a transla. § 
tion of Professor Lenard’s reply, and we prefer t§ 


make no comment upon it: ‘I am very grateful to the 
students of the University of Heidelberg for their 


congratulations on the renaming, by the Ministry, of & 
the institute which was built some years ago under i 


my direction. I hope that the institute may stand a 
a battle flag against the Asiatic Spirit in Science. 
Our Leader has eliminated this same spirit in polities 
and national economy—where it is known as Marxism. 
In natural science, however, with the over-emphasi 
of Einstein, it still holds sway. We must recogniz 
that it is unworthy of a German—and indeed onl 
harmful to him—to be the intellectual follower of 
Jew. Natural science properly so-called is of cou 
pletely Aryan origin and Germans must to-day al” 
find their own way out into the unknown. Hel, 
Hitler!’ ” 


DISCUSSION 


THE NEW ACTIVE PRINCIPLE OF ERGOT 


THE isolation of a new highly important constituent 
of ergot has recently been announced by Dudley and 
Moir, and Kharasch and Legault.? Since I* described 


1 Dudley and Moir, Brit. Med. Jour., March 16, 1935. 

2 Kharasch and Legault, Science, 81: 388, 1935. 

3 Thompson: Doctorate dissertation, Johns Hopkins 
University, 1934; abstracts published in Jour. Am. Pharm. 
Ass’n., 21: 853, 1932; 21: 1135, 1932; 22: 736, 1932; 
24: 24, 1935; 24: 185, 1935. 


the isolation of what is clearly the same substant? 


almost a year before either of these groups of worker § 


it seems highly desirable that certain facts be presente! 
in order to clarify the rapidly developing confusiot 
and to prevent still more names from being assigit! 
to the same substance. 

During the decade preceding 1932, pharmacolog's 
and clinicians accumulated a vast amount of evidentt 
which resulted in what was tantamount to a unanilll!! 
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-of opinion to the effect that the specific alkaloids 


ergotoxine and ergotamine were the carriers of the full 


clinically valuable oxytocie activity of ergot. Conse- 


quently, methods of manufacture of and standardiza- 
tion procedures for pharmacopoeial preparations were 
so selected as to insure the presence of standardized 
amounts of the specific alkaloidal activity in the fin- 
ished product,* * ete. In June, 1932, Moir® reported 
the experimental evidence which was responsible for a 
reopening of the entire ergot problem. Briefly, he 
clearly demonstrated that the available alkaloids 
ergotoxine and ergotamine were greatly inferior to 
crude extracts in their oxytocic activity upon puer- 
peral human patients. Because he obtained prompt 
and intense activity from aqueous extracts (poor in 
alkaloids) as well as from hydro-aleoholic extracts 
(rich in alkaloids), he concluded that the valuable 
oxytoeie activity of ergot resided, not in the specific 
alkaloids, but in a “new principle as yet unidentified.” 

Since the publication of a series of ten articles 
dealing with the pharmacology of ergot in 1929 and 
1930, I continued to study the active principles and 
various extracts on pregnant animals, especially the 
eat. In August, 1932, approximately two months after 
Moir’s important report appeared, I reported,’-® 
similar observations upon the pregnant cat and con- 
firmed his prediction of the existence of a highly 
important hitherto unidentified principle in ergot by 
the actual isolation of the substance responsible for 
the prompt and intense oxytocie activity. The sub- 
stance had not been obtained in erystalline condition, 
but was highly active. Contrary to Moir’s and Dale’s® 
belief (see also footnotes 10 and 11) this new substance 
was reported’? to possess alkaloidal properties. In 
May, 1934, I reported,!*1* the isolation of the new 
substanee in erystalline form and described its proper- 
ties, classifying it definitely as a new member of the 
total speecifie alkaloids of ergot. I did not assign a 
name to the new alkaloid up to that time because of 
the almost simultaneous appearance of Kiissner’s’® 


4 Fluid Extract of Ergot, U. 8S. P., 10th revision. 

5 Liquid Extract of Ergot, B. P., 1932 edition. 

6 Moir, Brit. Med. Jour., 1119, June 18, 1932. 

7 Thompson, loc. cit. 

8 Thompson, report presented at the Toronto meeting 
- the American Pharmaceutical Association, August 22, 

32. 

® Dale, Note appended to Moir’s report; see footnote 6. 

10 Leeture on ergot by Barger, with discussion, Pharm. 
Jour., 597, November 18, 1933. 

11 Thompson, Jour. Am. Pharm. Ass’n., 24, footnote on 
page 189, 1935. 

12 Thompson, loc. cit., note 8. 
_ 18 Thompson, report presented at the Washington meet- 
re Fe the American Pharmaceutical Association, May 10, 

14Thompson, U. S. Patent Office: Application No. 
740,199; submitted May, 1934. 

15 Kiissner, Z. Merck’s Jahresbericht, 47: 5, 1934. 
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announcement of the new alkaloid “Ergoclavin.” To 
avoid confusion, I called my principle “X-alkaloid” 
until I was certain of its identity. A comparative 
study of the properties of the two new alkaloids soon 
revealed highly significant differences which set them 
apart as separate entities. Accordingly, also in May, 
1934, I assigned the name “Ergostetrine”’ to my 
“X-alkaloid.”2® Ergostetrine shows a number of 
properties which clearly differentiate it from any pre- 
viously described alkaloid of ergot, but the one differ- 
ence of greatest possible importance lies in the fact 
that its oxytocie activity develops much more promptly 
and much more intensely than even much larger doses 
of any one or all of the hitherto known alkaloids, 
including Sensibamine and Ergoclavin. 

In February, 1935, there appeared an article by 
Davis, Adair, Kharasch and Legault,!’ embracing a 
report presented at the meeting of the Central Asso- 


ciation of Obstetricians and Gynecologists, November 


1 to 3, 1934, New Orleans, announcing the isolation 
of the new powerfully and promptly acting principle. 
In this report, their experimental evidence dealt with 
a purified amorphous concentrate which was not chemi- 
eally identified, but which was stated to be non-alka- 
loidal (in agreement with Moir’s and Dale’s original 
belief, but in opposition to my identification of the 
substance). They called this amorphous impure sub- 
stance “Ergotocin,” although they stated in a footnote 
that they had recently obtained the substance in crys- 
talline form. No evidence as to its identity was given, 
except that it was non-alkaloidal because it was 
obtained from their impure non-alkaloidal “Ergo- 
tocin.” 

On March 16, 1935, Dudley and Moir'® announced 
that they had isolated the important oxytocie sub- 
stance in crystalline form. This constituted the first 
confirmation of my original identification of the new 
substance as an alkaloid and, it will be noted, it rep- 
resents a change from the original view held by the 
British workers (see footnotes 6,9, 10,11). This left 
only the University of Chicago workers’? opposed to 
my identification of the new substance as an alkaloid 
since Dudley and Moir clearly classified their principle 
as an alkaloid and named it “Ergometrine.” 

In February, 1935, Koff?° also concluded that the 
new substance is alkaloidal in nature, although it 
should be pointed out that his conclusion was based 
upon the chemical and pharmacological evidence with 
which I supplied him, his own work consisting wholly 


16 See footnote 14. 

17 Davis, Adair, Rogers, Kharasch and Legault, Am. 
Jour. Obstet. and Gynecol., 29: 155, 1935. 

18 Loe. cit. 

19 Davis, Adair, Rogers, Kharasch and Legault, loc. cit. 

20 Koff, Surg., Gynecol. and Obstet., 60: 190, 1935. 
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of the clinical experiments, which, incidentally, con- 
firmed the validity of my pharmacological approach. 
Due credit is accorded me in Dr. Koff’s report. 

In April, 1935, Kharasch and Legault? reported 
the isolation of their new principle in a crystalline con- 
dition, claiming to have obtained it in December, 1934, 
and naming it “Ergotocin.” This is the name origi- 
nally used for their impure concentrate. It is of 
interest to note that my Ergostetrine was isolated and 
identified exclusively in the laboratory, by chemical 
and pharmacological methods, whereas Dudley’s and 
Moir’s Ergometrine and Kharasch’s and Legault’s 
Ergotocin were subsequently but independently ob- 
tained with the aid of numerous clinical observations 
upon puerperal humans. The validity of the results 
obtained by my pharmacological methods was, of 
course, confirmed by clinical experiments conducted by 
Dr. Koff and others. 

While there is yet much to be done in studying the 
properties of the new principle, it is believed that the 
already existing evidence conclusively shows that my 
Ergostetrine, Dudley’s and Moir’s Ergometrine and 
Kharasch’s and Legault’s Ergotocin are one and the 
same substance, and that this substance is unquestion- 
ably an alkaloid. It is unfortunate that delays in pub- 
lication have resulted in the confusion already exist- 
ing. My Ergostetrine was identified as an alkaloid 
which melts and decomposes at 154 to 155.5 degrees 
Centigrade, and whose 0.1 per cent. solution in chloro- 
form is laevo-rotatory to the extent of approximately 
50 degrees.2?23 Dudley and Moir?‘ reported their 
Ergometrine to melt and decompose at 150-152 degrees 
Centigrade, and the optical activity of a 0.1 per cent. 
solution in chloroform to be 45 degrees laevo-rotatory. 
Kharasch and Legault?® state that their Ergotocin 
(non-alkaloidal?) melts and decomposes at 155 degrees 
Centigrade, and although they fail to give specific 
rotation, they state that crystalline Ergotocin “as so 
far obtained, is dextro-rotatory.” In support of my 
contention that Ergostetrine, Ergometrine and Er- 
gotocin are one and the same substance, it will be noted 
that my decomposition point is in agreement with 
that of Kharasch and Legault, but that the optical 
activity of my Ergostetrine differs from the claim of 
the same workers. On the other hand, it will be 
noted that the optical activity of my Ergostetrine is in 
reasonable agreement with that reported by Dudley 
and Moir for their Ergometrine, while their decompo- 
sition point is definitely lower than for my Ergo- 


21 Loc. cit. 

22 See footnote 14. 

23 Thompson, report presented at the Detroit meeting of 
the American Society for Pharmacology and Experimen- 
tal Therapeutics, April, 1935. 

24 Loc. cit. 

25 Loc. cit. 
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stetrine. In explanation of these differences, it should | 


be noted that Dudley and Moir admit the possible 
slight impurity of their crystalline Ergometrine, thus 
accounting for the slight difference in our respective 
observations on optical activity and decomposition 
point. The decomposition point of my crystalline 
Ergostetrine agrees excellently with that reported by 
Kharasch and Legault for their Ergotocin. This 
leaves the only important point of difference among 
the three named substances to be that Kharasch and 
Legault report their substance dextro-rotatory, while 
Dudley and Moir and I agree that the substance is 
laevo-rotatory. In connection with the latter point 
which might indicate that the principle isolated by 
Kharasch and Legault differs from that isolated by 
myself and that of the British workers, I would point 
out that through the courtesy of Eli Lilly and Con- 
pany, I have had the opportunity of examining erys- 
talline Ergotocin. Under identical conditions, erystal- 
line Ergotocin and erystalline Ergostetrine were found 
to be identical as to decomposition point, optical activ- 
ity and oxytocie activity on pregnant cats, all data 
being in agreement with that assigned by me for 
Ergostetrine.?® 27 I consider it a virtual certainty that, 
as increased amounts of the material become available, 
others will confirm my contention that the three names 
have been independently assigned to the same sub- 
stance. 

In April, 1935, I read a paper?*® summarizing the 
pertinent literature and describing the chemical and 
pharmacologic properties of my alkaloid “Ergostet- 
rine,” emphasizing its laevo-rotation (—45 to —50 de- 
grees) in chloroform solution, its decomposition point 
(154 to 155.5 degrees Centigrade), the fact that it 
crystallizes readily from chloroform and benzol, less 
readily from ether, that it gives a strong Cockscomb 
reaction, and Smith Color reaction, and that it oecurs 
in different lots of ergot to the extent of 0.05 to 0.2 
mg per gm. Clinical studies on over 350 puerperal 
human patients by Dr. Vernon Tuck, of the Philadel- 
phia General Hospital, have been completed and wi!l 
be reported in due course, the Ergostetrine having 
been given orally, rectally and intramuscularly. The 
human dosage is in agreement with that reported by 
Dudley and Moir and the University of Chicago work- 
ers. 

Just prior to sending this note to press, a discussion 
by the British workers in the June 7 issue of ScriENCE 
came to my attention. With the information at their 
disposal, I am impressed with their accuracy and fair- 
ness, in the treatment of the controversial points. 
They are laboring under a wrong impression, however, 

26 See footnote 14. 


27 See footnote 23. 
28 Ibid. 
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carding several phases. Referring to the footnote 
, my article which appeared in March, 1935, they 
B..te that “Thompson reports a later success in erys- 
B.llizing what was very probably our Ergometrine.” 
the three independently obtained substances are 
f dentical is now established, but I would emphasize 
Mat my footnote did not refer to a “later success.” 
Mr ),is same footnote is contained in the bound copy of 
By doctorate dissertation, which was accepted by the 
Sohns Hopkins University prior to May 1, 1934, and 
: t constituted a part of my March, 1935, article at the 
Bime it was submitted for publication in the Journal 
Sf the American Pharmaceutical Association on May 
m0, 1934, more than nine months prior to the announce- 
Brent of crystalline Ergometrine by Dudley and Moir 
Sr the subsequent announcement of crystalline Ergo- 
Bocin by Kharasch and Legault. 

' I would add my support to the suggestion by our 
4 British colleagues that a single scientific name be 
Bdecided upon for this new important alkaloid, but 
Sunfortunately my name “Ergostetrine” is not a mere 
Batter of “note-book record.” This name was both 
Sscientifically and legally assigned?® by me in May, 
#1934. I would emphasize the importance of a univer- 
Bsal agreement establishing a single place of registra- 
Btion for new names assigned to complex new plant or 
Sanimal constituents, without the necessity of patent 
Fapplication to establish a point on a definite date. 


Marvin R. THompson 


ScHOOL OF PHARMACY 
UNIVERSITY OF MARYLAND 


|THE CROSS-INOCULATION OF BACTERIAL- 
PLANT GROUP OF CICER 

THE isolation of pure cultures of the root nodule 

s bacteria, cross inoculation and strain efficiency studies 

fon Cicer arietinum L. and other species of Indian 


5 leguminous crops were conducted by the writer at the 


| University of Wisconsin during 1931-33. It was 
jfound that the root nodule bacteria of Cicer arietinum 
L. are specifie for that host plant and may be con- 


Bsidered a separate group not belonging to the pea 
| stoup as stated by Simon.* A preliminary mention 
m of this finding appeared as a footnote in the mono- 


pgraph of Fred, et al,? and the detailed paper has 
‘Tecently been submitted to the Indian Journal of 
Agricultural Science. 

Rasumowskaja® has recently reported on the speci- 
| ficity of Cicer arietinum L. for nodule production and 


29 See footnote 14, 
1J. Simon, Centbl. Bakt. (etc.), 2 Abt. 41: 470-479, 


1914 


?E. B. Fred et al., University of Wisconsin Studies in 
Science, No. 5, footnote on p. 127, 1932. 

°8. G. Rasumowskaja, Centbl. Bakt. (etc.), 2 Abt. 90: 
330-335, 1934, 
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states that it does not belong to the pea-group. This 
author does not appear to have noticed the previous 
mention of this by Fred, et al.2 His work was econ- 
fined to inoculation of Cicer arietinum with the crushed 
nodules of Vicia sativa, Vicia cracca and Pisum sati- 
vum and pure cultures of nodule bacteria of pea and 
vetch only, whereas the present writer’s conclusions 
have been based upon studies on cross-inoculations with 
pure cultures of all the known bacterial-plant groups. 


M. S. Rasu 
AGRICULTURAL RESEARCH INSTITUTE 
CorIMBATORE, S. INDIA 


VITAMINS? 


In the early days of vitamin research, classification 
by alphabetic order was accepted as a temporary con- 
venience. Indirectly this lettering of unknown, quasi- 
mysterious substances did much to popularize them and 
to make the world vitamin-conscious. 

The crystallization, the isolation and our more or less 
definite knowledge of the physiological properties of 
the so-called vitamins show that there is no longer any 
scientific basis to maintain such widely different chemi- 
eal substances as carotenes, ascorbic acid, irradiated 
sterols, pyrimidine-thiazole compounds, sodium phos- 
phate, manganese compounds, etc., under the same 
heading, except perhaps for historical purposes. 

The academical disagreement between British and 
American biologists over mere initials to be given to 
otherwise well-defined products adds to the confusion. 

Anti-neuritic, anti-scorbutic, anti-rachitic, anti- 
anemic, anti-goitric, ete., substances should be classified 
with the chemical family to which they belong or 
grouped with the natural or pharmaceutical substances 
which have closely related physiological properties. 

The vague expression “vitamin” will eventually join 
the musty company of phlogistic, humors, animaleules 
and kindred antiquated terms. 

ANDREW MOoLpAVAN 


CYTOGENETIC NOTES ON SPHAERALCEA 
AND MALVASTRUM 

No chromosome numbers in the genus Sphaeralcea 
have been recorded previously. The only chromosome 
number reported for a closely related genus is that 
of 21 pairs in Malvastrum capense Gray and 
Harvey. 

Recently the chromosome numbers of approxi- 
mately 15 species, 20 subspecies and 2 botanical 
forms of the subgenus Eusphaeralcea from the south- 
western United States have been determined. The 
basal chromosome number for the subgenus is 5. The 
prevailing numbers are 5 and 10 pairs, but 15 pairs 
are of frequent occurrence. Only one form with 25 


1A, H. 8. Stenar, Akad. Abhand. Upsala, 1-75, 1925. 
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pairs has been encountered, and none, so far, with 
20 pairs. Among approximately 275 plants exam- 
ined, 12 were apparently natural hybrids. During 
meiosis these plants exhibited chromosome behavior 
typical of hybrids. 

Of forms usually referred to Sphaeralcea but not 
belonging to the subgenus Eusphaeralcea, the writer 
finds that S. rivularis (Doug.) Torrey has 33 pairs 
of chromosomes and that S. wmbellata (Cav.) Don 
and S. abutiloides (L.) Don, have 17 pairs. Six 
species and 2 subspecies of the related genus Malvas- 
trum (subgenus Malacothamnus) were found to have 
17 pairs of chromosomes. . 

The subgenus Eusphaeralcea is unique in that it 
presents the lowest basal chromosome number and the 
first highly polyploid group detected in the Malva- 
ceae. In view of the occurrence of several 5-paired 
species, Davie’s suggestion? that 7 is the ancestral 
basic number for this family can hardly be accepted. 

The chromosome number of the California species 
of Malvastrum (the genus Malacothamnus of Greene) 
clearly separates this group from Sphaeralcea. The 
chromosome numbers, considered in relation to the 
morphological evidence,* indicate that Greene’s genus 
Iliamna, represented by S. rivularis, Zucearini’s genus 
Meliphlea, represented by S. umbellata, and Des- 
vaux’s genus Phymosia, represented by S. abutiloides, 
may be well founded. J. M. Wesper 


BUREAU OF PLANT INDUSTRY 
U. S. DEPARTMENT OF AGRICULTURE 


SCIENTIFIC MEN AND THE NEWSPAPERS 


I LEARN from a letter which my friend Howard W. 
Blakeslee, of the Associated Press, publishes in 
Science for June 14, 1935 (p. 591) that scientists 
should “speak the language of the newspapers” and 
that they should be more emotional. This implies 
that newspapers are thoroughly satisfactory in their 
methods of appeal. 

A community gets exactly the kind of a newspaper 


that it can digest—no better, no worse. Editors ay, 
aware of this and present the news accordingly, | 
their readers all wore Phi Beta Kappa keys they wou) 
remold their policies. 


I see no particular reason why the scientist shoyj 


become emotional and talk in the vulgate because th 
newspapers will then give his utterances more space, 

It is the business of the journalist and not of th 
scientist to present the discoveries of the laboratory 
so that the many will understand. But heaven forbid 
that the popularizer should rely too much on emotion, 
We have passed the stage when gasping wonder cay 
pass for popularization. We need more journalist 
trained in science and not more scientists with a flaiy 
for popular writing. 

Since newspapers are published to meet the needs of 
the people by men who know their business it follows 
that it is the school and the college that are at fault, 
If we had a public adequately educated in science jt 
would not be necessary to explain the meaning of ¢le. 
mentary technical terms and principles or to resort to 
the literary devices of the primary school reader to 
drive home the facts about.a new discovery. The ques- 
tion that Mr. Blakeslee raises is one that must be solved 
not by laboratory workers or newspaper editors but by 
the faculties of our colleges and universities. To think 
that at this late day it is possible to print in only one 
American newspaper the simple equation that ex- 
presses the mass-energy relation of Einstein in 2 
popular article on atomic physics with the realization 
that it will be understood by enough readers! If an 
educated Greek in the time of Pericles could discus 
geometry at the dinner table it must have been because 
science was taught as a cultural subject. Give us hig)- 
school and college graduates with a broad knowledge 
of science and the newspapers will respond to their 
demands rapidly enough. 


WALDEMAR KAEMPFFERT, 
Science Editor, The New York Times 


SCIENTIFIC BOOKS 


QUANTUM MECHANICS 


Principles of Quantum Mechanics. By P. A. M. 
Dirac. Second Edition. Oxford, Clarendon Press. 
1935. xi+300 pp. $6.00. 


THE first edition of this book (1930) contained an 
absolutely reliable and authentic account of the 
foundations of quantum dynamics, its main methods 
and results. Naturally, it soon became an indispensa- 


2J. H. Davie, Jour. Genetics, 28: 33-67, 1933. 
3T. H. Kearney, Univ. Calif. Publ. Bot., 19: No. 1, 
in press. 


ble aid both to independent workers im this field and 
to advanced students preparing for independent work. 
The systematic use of the symbolic transformatio 
theory, largely developed by Dirae himself, made the 
presentation in the larger part of the book concise, 
elegant and simple. It had, however, one serious 
drawback: the highly abstract character of the intro- 
ductory chapters. In the first place, the notion o 
observables (see below) was introduced in a manie! 
so detached from experiment that the reader may 
have remained unconvinced that their measurement 's 
in all cases possible. In the second place, a rate! 
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S ynusual meaning was assigned to the term “state.” 


Having in mind the indeterminacies of atomic sys- 
tems, the author aimed by this word at a characteristic 


| vhich is at once but little affected by the uncertainties 


and is permanent in time (something like a generali- 
zation of the “stationary states”). It must be ad- 
mitted that sueh a concept is fundamental, and attrac- 
tive as a basis of quantum mechanics. But to use for 
it the word “state” is conducive to constant misunder- 
standings. It was mainly due to these two features 
that the first part of the old edition made difficult 
reading, overtaxing the powers of abstraction of the 
less experienced student and making the book unsuit- 
able as a classroom text. 

Both flaws are completely eliminated from the sec- 
ond edition. The author does not forget for a moment 
to stress the experimental point of view and lives up 


} in his exposition to the principle stated by him on 


page 5: “Only questions about the results of experi- 
ments have real significance and it is only such ques- 
tions that theoretical physicists consider.” The text 
is rewritten with a view of attributing to the word 
“state” its more common sense as the quantum ana- 
logue to the numerical values, at a given moment, of 
the coordinates and momenta of a classical dynamical 
system. (While an “observable” is the analogue to 
the instantaneous numerical value of a classical vari- 
able or of a function of the coordinates and mo- 
menta). This meaning of the word “state” may be 
less fundamentai for the quantum theory than that 


f used in the first edition, but its didactic superiority is 


unquestionable. It manifests itself in the fact that 
its use quite naturally divides the treatment into two 
parts—“part (I), dealing with relations and laws of 
nature governing the state of affairs in an atomic 
system at one instant of time, and part (II), dealing 
with the connexion between the state of affairs at one 
instant of time and at a slightly later instant.” The 
content of the first part (Chapters II to V) is, from 


| the mathematical point of view, the symbolic algebra 


of transformations and, from the physical, the state- 
ment of the limitations of our power of observation 
of small systems. The second part (Chapters VI to 
XIIT) is, in both respects, the analogue of the equa- 
tions of motion of classical mechanics and contains 
all the special applications. 

This change in the direction of making the exposi- 


tion less abstraet does not sacrifice, but rather en- 


hances, its logieal rigor and mathematical elegance. 
It makes the book clear and simple in all its parts, 
and there is no longer any reason why it should not 
Prove of excellent service as a text in advanced 
‘ourses. In faet, the author’s ability “to keep the 
Physics to the forefront” is an important pedagogical 
advantage. Paradoxically, it takes a great master of 
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mathematies to give a truly physical presentation, 
and the formalism developed by Dirac is particularly 
adapted to keep the mathematical apparatus ancillary 
to the physical content. 

The subject-matter is not materially changed in the 
new edition. One of the most important events, since 
the appearance of the old one, was the discovery of 
the positron. It was a triumph of Dirac’s theory of 
the electron because it supplied a physical interpre- 
tation of the negative energy states. Questions relat- 
ing to the formation of electron-positron pairs are in 
the foreground of current theoretical investigations. 
The author must have felt, however, that these 
theories have not yet crystallized into a consistent 
system and are not secure enough to be included in 
a treatise of the character of a text- and hand-book: 
only one brief section is devoted to the positron. On 
the cther hand, there is attached to it a new chapter 
on the electromagnetic field theory which has attained 
in the last years a formally satisfactory character as 
a complete analogue to classical electrodynamics (al- 
though some deeper problems connected with the 
structure of the electron remain unresolved). A valu- 
able new feature is an “Index of Definitions,” which 


was lacking in the first edition. 
Pau Epstein 


GARDEN PLANTS 


The Genetics of Garden Plants. By M. Crane and 
W. J.C. Lawrence. Foreword by Sir Daniel Hall. 
Pp. xxi, 236. 53 figures, 42 tables. Macmillan and 
Company, London, 1934. 10s. 6d. 


THE authors state in their preface that the object 
of this book is twofold: first, to give an introduction 
to the essential principles of genetics and cytology; 
and secondly, to give an account of recent results in 
relation to horticulture. 

The first three chapters are devoted to a brief treat- 
ment of the genetics and cytology of diploid and poly- 
ploid plants. The next chapter deals with flowering 
and ornamental plants. Limitations of space preclude 
a discussion of all the work which has been done, so 
the authors confine their attention chiefly to those 
plants which have been most intensively investigated. 
The sweet pea, garden stock, Chinese primrose, dahlia 
and snapdragon are considered and the chapter cioses 
with brief comment on a number of interspecific hy- 
brids. The present reviewer would have welcomed a 
more detailed account of the work which Baur and his 
associates have carried on with Antirrhinum, but 
obviously in a general text covering such a wide field 
it is impossible to diseuss any particular plant at 
great length. 

The tomato, garden pea, radish, lettuce, orion, beet, 
cucumber and potato are among the vegetable and 
salad plants discussed. A long list of fruits is dealt 
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with, but even so a considerable number, including the 
eitrus fruits, have been omitted. In the opinion of 
this reviewer the value of the book would have been 
considerably enhanced if it had been restricted in 
scope to the flowering and ornamental plants, or the 
vegetable and salad plants, or the fruits, thus per- 
mitting a more comprehensive review of a relatively 
limited field. 

The chapters dealing with incompatibility and 
sterility are of great interest to both the geneticist 
and practical plant breeder. They show clearly the 
important progress which has been made in this field 
in recent years. 

The final chapter outlines the modes of origin of 
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new and improved forms of garden plants. A ny, 
ber of interesting cases of constant hybrids are give, 
Among other problems brief mention of breeding fy, 
disease resistance is included. This subject is reggiy, 
ing increasing attention and represents one of th 
most promising fields open to the plant breeder at th 
present time, so it might well have been given greate, 
emphasis. 

The book includes a glossary, bibliography and jp. 
dex. It is written in a clear and interesting way, anj 
will doubtless be favorably received by both genet. 
cists and plant breeders. 

ALFRED E. Ciarxe 

UNIVERSITY OF CALIFORNIA 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


SAND AND WATER PARADOX 


At the March meeting of the Central Ohio Physics 
Club, Dr. G. E. Owen presented a startling experiment 
which apparently has not been completely explained. 
The apparatus consisted of a rubber bulb about 50 ec 
capacity with a glass tube, in which one could observe 
the water level at about half the length of the tube. 
When the bulb was squeezed, instead of an expected 
rise in level, the water was rapidly drawn into the 
bulb! 

If the position of the level in the tube is to be con- 
sidered as the indication of the pressure within the 
rubber bulb, then we have an interesting working 
model for that hypothetical part of van der Waals’ 
equation where, indeed, a decrease in volume causes 
also a decrease in pressure. 

The construction of the apparatus is made clear in 
Fig. 1, a, in its vertical cross section. The rubber bulb 
is tightly packed with sand up to the lower end of the 


glass tube, which is flared. A silk bolting cloth js 
stretched across the mouth of the tube to prevent sand 
from entering into the tube. Under ordinary condi. 


tions the grains of sand are so packed as to occupy § 


the state of lowest potential energy which leaves the 
least volume between them. When the bulb is con- 
pressed, the spheres separate and the increased inter. 
stices draw in the water from the vertical tube. In 
a two-dimensional idealized diagram, Fig. 1, b, the 
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circles of equal diameters represent their original posi- 
tions. The area between the circles will reach a maxi- 
mum when the cireles are rearranged, as in d; on fur- 
ther compression the area will start to decrease, shown 
in e, returning finally to its original value, as in f, 
equal to that of b. 

To verify the above explanation an experimental 
set-up was made with a 100 ce rubber bulb between 
the parallel jaws of a milling machine vise. The 
height of the water level was measured by means of a 
meter stick arranged parallel to the vertical tubing. 
The tube was calibrated by measuring the volume of 
water that filled a certain length of the tube. The 
distance d, between the jaws, was determined from the 
pitch of the serew. The data are presented in form 
of three curves in Fig. 2. Curve 1 was obtained for 
a bulb filled with water only. Curve 2 shows how the 
water level changes with the distance d, when the bulb 
is tightly packed with the sand. In Curve 3, the bulb 
was filled with small glass spheres, ranging from 
0215” to .0224” in diameter. These small spheres 
are produced by atomizing molten glass and are 
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solidified in the air. Surface tension is responsible for 
their perfect sphericity. They are used for decorative 
purposes under the name of “Crystaline” or “Glas- 
scherben.” These curves definitely show the minimum 
volume for water and sand or glass spheres and an 
increase in volume on further decrease in d. As was 
expected, for the same change in d, the minimum is 
more pronounced with the glass spheres. Because of 
larger frictional forces between the irregular grains 
of sand the interspacial volume for sand increases 
more rapidly and reaches larger value than in the case 
of glass spheres. The limit of compression was set by 
the strength of the rubber bulb. 

The phenomenon described here is a familiar experi- 
ence to those at the seashore who have noticed how 
rapidly the water “dries up” around foot prints when 
walking on the wet sand. 

Any of the readers who can give the reference to 
any publications concerning the described effect are 
kindly asked to communicate with the author. 

Isay A. BALINKIN 

UNIVERSITY OF CINCINNATI 


SPECIAL ARTICLES 


MOLECULAR REARRANGEMENTS OF 
SULFANILIDES 

Durine recent work in this laboratory on the de- 
velopment of improved methods for the synthesis of 
new sulphide phenol compounds possessing high anti- 
septic and germicidal power, it was discovered that 
certain sulphur compounds of the sulfanilide type are 
capable of undergoing profound molecular changes. 
Two types of transformations have thus far been re- 
vealed in the course of our researches, which may be 
illustrated by the following example: The starting 
point serving for our illustration is o-nitrophenylsul- 


I. 
NO, NO, NO, 
H.N 


furchloride I, which is easily prepared by the action 
of chlorine on o-nitrophenyldisulphide. This sulfur- 
chloride I interacts smoothly with aniline to form in 


good yield o-nitrophenylsulfanilide II. We find that 
this latter compound II undergoes two types of 
molecular change, depending upon the experimental 
conditions employed. (1) If the sulfanilide II is 
heated at a definite temperature, or if it is digested 


_with its respective amine (aniline) at its boiling point, 


it is transformed into its isomeric 2-nitro-4’-aminodi- 
phenylsulphide III. In some eases we have also ob- 
served a corresponding ortho rearrangement 1V. (2) 
On the other hand, when the sulfanilide II is warmed 
in alcohol in the presence of sodium hydroxide it 
undergoes an entirely different type of change and is 
transformed smoothly into a mereapto-diphenylamine 
derivative corresponding to formula V. Regarding 
the mechanism of this last change we are not prepared 
to offer a decisive explanation. The simplest postula- 
tion, that we are dealing here with the intermediate 
formation of an ortho-aminosulphide (formula IV), 
which then rearranges to the isomeric diphenylamine 
V, does not satisfy as the correct explanation. The 
English chemist, Dr. Smiles, and his co-workers report! 
that o-aminosulphides of this type, studied by them, 
are unattacked by alcoholic sodium hydroxide, while 
the corresponding acetyl- and benzoyl-derivatives, for 
example, rearrange easily to diphenylamine deriva- 
tives under the same experimental conditions. Two 
types of reaction products, therefore, are possible of 


1 See Evans and Smiles, Jour. Chem. Soc. (London), p. 
183, 1935. 


2113 
Nun. 
1Ven, | 
for | 
> 
the 
t the | 
pater 
1 in. 
and 
net}. 
cE 
1 is 
and 
Ipy 
the 
m- 
the | 
NO, | 
| 
II. NO, HS 
—NH— 


4 


644 SCIENCE 


formation by molecular rearrangement of a given sul- 
fanilide. We are interested in determining the struc- 
tural configurations limiting the practical application 
of this double molecular rearrangement. 


Treat B. JOHNSON 
Maurice L. Moore 
STERLING CHEMISTRY LABORATORY, 
YALE UNIVERSITY 


ISOLATION OF A CRYSTALLINE PROTEIN 
POSSESSING THE PROPERTIES OF 
TOBACCO-MOSAIC VIRUS 

A CRYSTALLINE material, which has the properties of 
tobacco-mosaic virus, has been isolated from the juice 
of Turkish tobacco plants infected with this virus. 
The crystalline material contains 20 per cent. nitrogen 
and 1 per cent. ash, and a solution containing 1 milli- 
gram per cubic centimeter gives a positive test with 
Millon’s, biuret, xanthoproteic, glyoxylic acid and 
Folin’s tyrosine reagents. The Molisch and Fehlings 
tests are negative, even with concentrated solutions. 
The material is precipitated by 0.4 saturated am- 
monium sulfate, by saturated magnesium sulfate, or by 
safranine, ethyl alcohol, acetone, trichloracetie acid, 


tannic acid, phosphotungstic acid and lead acetate. 


The crystalline protein is practically insoluble in water 
and is soluble in dilute acid, alkali or salt solutions. 
Solutions containing from 0.1 per cent. to 2 per cent. 
of the protein are opalescent. They are fairly clear 


‘between pH 6 and 11 and between pH 1 and 4, and 


take on a dense whitish appearance between pH 4 
and 6. 

The infeetivity, chemical composition and optical 
rotation of the erystalline protein were unchanged 
after 10 successive crystallizations. In a fractional 
crystallization experiment the activity of the first small 
portion of crystals to come out of solution was the same 
as the activity of the mother liquor. When solutions 
are made more alkaline than about pH 11.8 the opales- 
cence disappears and they become clear. Such solu- 
tions are devoid of activity and it was shown by solu- 
bility tests that the protein had been denatured. The 
material is also denatured and its activity lost when 
solutions are made more acid than about pH 1. It is 
completely coagulated and the activity lost on heating 
to 94° C. Preliminary experiments, in which the 
amorphous form of the protein was partially digested 
with pepsin, or partially coagulated by heat, indicate 
that the loss in activity is about proportional to the 
loss of native protein. The molecular weight of the 
protein, as determined by two preliminary experiments 
on osmotie pressure and diffusion, is of the order of a 
few millions. That the molecule is quite large is also 
indicated by the fact that the protein is held back by 
collodion filters through which proteins such as egg 
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albumin readily pass. Collodion filters which fail to 
allow the protein to pass also fail to allow the active 
agent to pass. The material readily passes a Berke. 
feld “W” filter. | 

The crystals are over 100 times more active than the 
suspension made by grinding up diseased Turkish 
tobacco leaves, and about 1,000 times more active than 
the twice-frozen juice from diseased plants. One cubic 
centimeter of a 1 to 1,000,000,000 dilution of the erys- 
tals has usually proved infectious. The disease pro- 
duced by this, as well as more concentrated solutions, 
has proved to be typical tobacco mosaic. Activity 
measurements were made by comparing the number of 
lesions produced on one half of the leaves of plants 
of Early Golden Cluster bean, Nicotiana glutinosa L., 
or N. langsdorffii Schrank after inoculation with dilu- 
tions of a solution of the erystals, with the number of 
lesions produced on the other halves of the same leaves 
after inoculation with dilutions of a virus preparation 
used for comparison. 

The sera of animals injected with tobacco-mosaic 
virus give a precipitate when mixed with a solution of 
the erystals diluted as high as 1 part in 100,000. The 
sera of animals injected with juice from healthy 
tobacco plants give no precipitate when mixed with a 
solution of the crystals. Injection of solutions of the 
crystals into animals causes the production of a pre- 
cipitin that is active for solutions of the crystals and 
juice of plants containing tobacco-mosaie virus but 
that is inactive for juice of normal plants. 

The material herein described is quite different from 
the active crystalline material mentioned by Vinson 
and Petre! and by Barton-Wright and McBain,? which 
consisted, as Caldwell® has demonstrated, largely of in- 
organic matter having no connection with the activity. 
These preparations were less active than ordinary juice 
from diseased plants, and the activity they possessed 
diminished on further erystallizations. 

The crystalline protein deseribed in this paper was 
prepared from the juice of Turkish tobacco plants 
infected with tobacco-mosaie virus. The juice was 
brought to 0.4 saturation with ammonium sulfate and 
the precipitated globulin fraction thus obtained was 
removed by filtration. The dark brown globulin por- 
tion was repeatedly fractionated with ammonium sul- 
fate and then most of the remaining color was removed 
by precipitation with a small amount of lead sub- 
acetate at pH 8.7. An inactive protein fraction was 
removed from the light yellow colored filtrate by ad- 
justing to pH 4.5 and adding 2 per cent. by weight of 
standard celite. The celite was removed, suspended in 


1C. G. Vinson and A. W. Petre, Contrib. Boyce Thomp- 
son Inst., 3: 131, 1931. 

2 E. Barton-Wright and A. McBain, Nature, 132: 1003, 
1933. 

3 J. Caldwell, Nature, 133: 177, 1934. 
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water at pH 8, and the suspension filtered. The active 
protein was found in the colorless filtrate. This pro- 
cedure was repeated twice in order to remove com- 
pletely the inactive protein. Crystallization was ac- 
complished by adding slowly, with stirring, a solution 
containing 1 eubie centimeter of glacial acetic acid in 
9) eubie centimeters of 0.5 saturated ammonium sul- 
fate to a solution of the protein containing sufficient 
ammonium sulfate to cause a faint turbidity. Small 
needles about 0.03 millimeters long appeared imme- 
diately and erystallization was completed in an hour. 
Crystallization may also be caused by the addition of 
a little saturated ammonium or magnesium sulfate to a 
solution of the protein in 0.001 N acid. Several at- 
tempts to obtain erystals by dialyzing solutions of the 
protein gave only amorphous material. To date a 
little more than 10 grams of the active crystalline pro- 
tein have been obtained. 

Although it is diffieult, if not impossible, to obtain 
conclusive positive proof of the purity of a protein, 
there is strong evidence that the crystalline protein 
herein deseribed is either pure or is a solid solution of 
proteins. As yet no evidence for the existence of a 
mixture of active and inactive material in the crystals 
has been obtained. Tobacco-mosaie virus is regarded 
as an autoeatalytie protein which, for the present, may 
he assumed to require the presence of living cells for 
multiplication. 

W. M. 

THE ROCKEFELLER INSTITUTE FOR 

MEDICAL RESEARCH, 
PRINCETON, N. J. 


ACTION POTENTIALS DURING HIGH AND 
LOW FREQUENCY STIMULATION OF 
MEDULLATED NERVE 

Ir has been shown by Hill and his collaborators 
(Feng and Hill,* Bugnard,? Hill,? Bugnard and Hill*) 
that when the frequency of a stimulus applied to frog 
medullated nerve is inereased above about 500 shocks 
per second at room temperature there is a falling off 
in the total response as measured either by the heat 
produced or the accompanying electric potential. At 
a frequeney of 2,500 one-way or 5,000 two-way shocks 
per second the response is only about 10 per cent. of 
that at the optimal frequency. Recently Cattell and 
Gerard’ made the observation that a high frequency 
stimulus, itself producing a very small response, does 
not prevent the nerve from responding to a stimulus 


1T. P, Feng and A. V. Hill, Proc. Roy. Soc. B, 113: 
366, 1933, 

°L. Bugnard, Jour. Physiol., 80: 441, 1934. 

A. V, Hill, Suppl. Science, Vol. 79, 9, 1934. 

‘L. Bugnard and A, V. Hill, Jour. Physiol., 83: 383; 
394, 1935, 

> McK. Cattell and R. W. Gerard, Jour. Physiol., 83: 
407, 1935. 
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of lower frequency, applied above, at or below the 
electrodes’ giving the high frequency stimulation. 
These results indicated that the decreased effectiveness 
of high-frequency excitation involves a local change 
occurring at the stimulating electrodes. In the light 
of these observations Bugnard and Hill® have made a 
further analysis of the problem, interpreting the re- 
sults on the basis of refractory period, summation and 
post-excitatory changes in irritability. All the experi- 
ments mentioned above were carried out with a tech- 
nique which measured only the total response over a 
period of time and have the drawback that they do not 
permit observations of the individual action potentials 
in relation to the various combinations of stimulation 
frequencies, a deficiency which has had to be supplied 
by inference. We have therefore made a series of 
similar experiments, recording the details of the poten- 
tial picture on the cathode-ray oscillograph. Indi- 
vidual responses were then directly observed under 
different experimental conditions with the following 
results. 

1. The effect of increasing shock frequency. As the 
stimulation rate is progressively increased successive 
supermaximal shocks fall within the refractory period 
of the preceding responses and the individual action 
potentials therefore become smaller. Then there fol- 
lows the well-known alternation in magnitude, and 
finally, with frequencies above 1,000 per second, only 
small irregular responses occur. This last state is the 
potential picture of the phenomenon originally de- 
seribed as “inhibition” by Bugnard. If the intensity 
of the stimulus is increased greater responses can be 
obtained. 

2. The ability of the rapidly stimulated or “in- 
hibited” nerve to conduct superimposed impulses. If, 
against a background of high frequency stimulation, 
extra stimuli of the same or lower intensity are applied 
through different electrodes, there are produced re- 
sponses to these extra stimuli which are transmitted 
through the region of high frequency stimulation, as 
was observed by Cattell and Gerard. These responses 
ean be reduced in magnitude by increasing sufficiently 
the intensity of the background stimulation; an effect 
which is presumably due to increased background 
activity, as déseribed in the preceding paragraph. 

3. The ability of the nerve to respond to superim- 
posed stimuli. Not only can the “inhibited” nerve be 
stimulated at electrodes other than those carrying the 
high frequency background, but extra stimuli applied 
through the same electrodes are also capable of pro- 
ducing a response. (Indeed, in this case a curious 
phenomenon has been regularly observed: following 
the response to the extra stimulus there is an increased 


6L. Bugnard and A. V. Hill, Jour. Physiol., 83: 416, 
1935. 
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responsiveness to the background stimuli. This in- 
crease has been seen to last as long as 50 millisec- 
onds. ) 

The extra stimulus can be applied in either of two 
ways: (a) electrically in the same direction as the 
background stimulation or (b) in the opposite direc- 
tion. Under both conditions a response can be pro- 
duced. In the first case the response varies in height 
as the extra stimulus varies in its time relations with 
respect to the stimuli of the high frequency back- 
ground. This indicates that the response is dependent 
upon the summation of stimuli and accords with the 
observations of Bugnard and Hill. When the two 
sets of stimuli are opposed in direction a full-sized 
response is produced with great regularity. Obviously 
summation of stimuli plays no part here, and the 
probable factors concerned will be discussed below. 


DISCUSSION 


We can, therefore, present the following potential 
picture which describes the decreased effectiveness of 
stimuli applied at rates on the order of 2,500 per 
second: (1) The response to these high rates of 
stimulation is largely but not completely abolished. 
(2) This decreased response is partly due to a de- 
creased excitability at the stimulating electrodes, since 
the response can be increased by raising the strength 
of the high frequency stimuli or by summating an 
extra shock with the background excitation. (3) The 
decreased excitability which obtains at the high fre- 
quency electrodes is not present elsewhere on the nerve, 
since extra stimuli of normal strength applied through 
other electrodes can produce practically full-sized re- 
sponses. Furthermore, the decreased excitability at 
the high frequency electrodes is localized in the region 
of the cathode, since an extra just supermaximal shock 
applied at the electrodes carrying the high frequency 
stimulus, but reversed in electrical sense, produces 
almost a full response. 

From the foregoing picture the decreased effective- 
ness of high rates of stimulation can be explained on 
the basis of two factors: refractoriness and eathodal 
depression, as suggested by Bugnard and Hill. At 
any one time most of the fibers are refractory to suc- 
cessive stimuli of the series. The ineffective stimuli, 
therefore, produce a cathodal depression such as was 
described by Gildemeister’? and by Erlanger and Blair.® 
Our observations are in accord with the conclusions 
of Bugnard and Hill® (p. 424) that “shocks which are 
‘ineffective’ owing to falling in the refractory period, 
nevertheless depress the excitability and extend the 


7M. Gildemeister, Pfliiger’s Arch., 124: 447, 1908. 
8 J. Erlanger and E. A. Blair, Am. Jour. Physiol., 99: 
108, 1931. 
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refractory state,”® and also that extra shocks applic 
through the same electrodes and in the same seny 
electrically are effective only when they summate wit} 
background stimuli. Bugnard and Hill, however, eq). 
clude that an extra shock “in the opposite electric) 
sense, raises the excitability and shortens the refrg¢. 
tory state” (p. 424) and postulate that such a shock 
does not itself excite but enables the next following 
background stimulus to become effective. Although 
such a condition may exist in alternating high fre. 
quency stimulation, it does not occur when an extr 
reversed shock is applied against a background of 
unidirectional stimulation as in. the present experi. 
ments. Oscillograph records of the time relations 
show, on the contrary, that the large response folloy. 
ing the extra stimulus is produced by the latter and 
not by the succeeding background stimulus. We have 
furthermore tested, both at the anode and at the 
cathode, the excitability of the nerve immediately after 
30 or more seconds of high frequency stimulation. At | 

the cathode the response to a maximal testing shock 

does not reach full height until after 10 to 12 seconds, 

while at the anode there has been almost no change in 
excitability and the response to the testing shock is 
nearly maximal immediately after the backgrounl Hy , 
stimulation is removed. We therefore conclude that 
with high rates of stimulation the local depression is 
confined to the region of the cathode, so that an extra 
reversed stimulus is effective because the anodal region 
is not significantly depressed. 


SUMMARY 


Observations of individual action potentials during 
high frequency stimulation show that the failure to im 
excite, in so far as it is not due to refractoriness, i 
depends upon a localized depression at the cathode 
which may last for a considerable period after the 
stimulation has been discontinued. Excitability of all 
other regions of the nerve, including that at the high 
frequency anode, is not significantly altered. 
McKeen 
Harry GRUNDFEST 


DEPARTMENT OF PHYSIOLOGY, 
CORNELL UNIVERSITY MEDICAL COLLEGE, 
New York 
®Bugnard and Hill use the term ‘‘refractory state” 
for a local decrease in excitability owing to a combination | 


of the effects of refractory period and local excitatory 
change. 
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IMMERSION HEATERS 


When you have 
to heat a liquid 


PUT HEAT WHERE YOU WANT IT! 


Do you want heat distributed 
throughout a vessel, as in a constant 
temperature bath? Then use an 
Aminco LoLag Immersion Heater, 
and bend it to the shape you need. 

Or do you want spot-heat, remov- 
able, easily applied? An Aminco 
Hairpin Heater or an immersion 
heater fitted with pipe threads will 
do the job. 

These heaters are available now in 
both steel and copper. Consult bul- 
letin 1500 of our catalog for complete 
deseription and prices. 


American Instrument Company, Inc. 
774-776 Girard St., N.W. Washington, D. C. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


SOME ADVANCES IN THE SCIENCES 
DURING 1934 


(Copyright, 1934, by Science Service) 
Medicine 

A SERUM, believed to be the first, that counteracts the 
effect of the often fatal bite of the black widow spider 
was perfected by Dr. Fred D’Amour, University of 
Denver professor. 

New knowledge of how pancreatic enzymes of fer- 
ments become active was obtained with the extraction of. 
a new and potent protein-digesting enzyme, chymotrypsin, 
and a new protein, chymo-trypsinogen, by Drs. M. 
Kunitz and J. H. Northrop, Rockefeller Institute labora- 
tories at Princeton, N. J. 

The outbreak of amebie dysentery, starting in Chi- 
eago during the fall of 1933, was found by the Chicago 
City Health Department to be caused by sewage con- 
tamination of the water supply of two Chicago hotels. 

The cysts which transmit amebic dysentery can be 
filtered out of water by the usual filtration methods used 
to purify water supplies, Dr. Bertha Kaplan Spector, 
U. 8. Public Health Service, and John R. Bayliss and 
Oscar Guillins, chemists of the Chicago Department of 
Public Works, found in experiments at the Chicago Ex- 
perimental Filtration Plant. 

Complete degeneration of myelin sheath segments of 
the nerves resulting from strong alcoholic intoxication is 
permanent, but the slight irritative changes from mild 
daily intoxication are quickly repaired, Dr. C. C. Speidel, 
University of Virginia Medical School, learned from ob- 
servation of frog tadpoles. 

A new precise method for destroying successive layers 
of nerve cells from the brain cortex, thus greatly facili- 
tating the study of localization of functions, was an- 
nounced by Dr. J. G. Dusser de Barenne, Yale School of 
Medicine. 

Alcoholic neuritis, serious nervous disease resulting in 
paralysis and often death, is due to lack of food and not 
to the poisonous effect of the alcohol on the peripheral 
nerves of the body, Dr. Maurice B. Strauss, Thorndike 
Memorial Laboratory, Boston, reported. 

Scurvy-preventing vitamin C is manufactured in the 
body of infants up to the age of five months, Paul 
Rohmar, N. Bezsonoff and Ursula Sanders, of the med- 
ical faculty of the University of Strasbourg, reported. 

Spectrum analysis of vitamin E, which makes possible 
the identification of this food factor by physical mea- 
surement as well as by feeding experiments with animals, 
was accomplished for the first time by Drs. A. J. P. 
Martin, T. Moore, Marion Schmidt and F, P. Bowden, 
Dunn Nutritional Laboratory, University of Cambridge, 
England. 

A new rickets-preventive was found in cholesterilene 
sulfonic acid, chemical relative of vitamin D, Professor 
Lester Yoder, Iowa State College and Iowa Agricultural 
Experiment Station, announced. 


A dietary factor which can prevent hemorrhage 
chicks and may be a new, hitherto unknown vitamin ya 
found in seeds and cereals by H. Dam of the Biochey. 
ical Institute, University, Copenhagen. 

Tetany, severe nervous and muscular disease featury 
by painful muscular cramps and not to be confused wit 
tetanus or lockjaw, can be cured or greatly relieved }y 
treatment with ‘‘A.T.10,’’ a chemical fraction of ‘a 
radiated ergosterol or vitamin D, Dr, I. Snapper, pr. 
fessor of medicine and general pathology, University of 
Amsterdam, reported. 

A thermocouple that gives the temperature of air deep 
in the lungs by measuring the temperature of each breat) 
was devised by Dr. Francis G. Benedict, director of th 
Boston nutrition laboratory of the Carnegie Institution, 

Verification of the fact that the blindness-causing form 
of the tropical disease, onchocerciasis, is widespread in 
the Belgian Congo and that about one third of the will. 
flies, regarded as chief carriers of the malady, are in 
fected with the disease, was made by a Harvard Univer. 
sity expedition under the direction of Dr. Richard P, 
Strong. 

Azochloramide, new germicide and disinfectant that 
kills bacteria without injuring living tissues and do 
not break down in the presence of organic matter, wa 
announced by Dr. Franz C. Schmelkes and associates of 
Wallace and Tiernan Research Laboratories, Belleville, 
N. J. 

Psychology and Psychiatry 

Learning of the simple type known as ‘‘ conditioned 
reflex’? may take place when the brain cortex is com 
pletely missing, but a form of conditioning involvig 
adaptation was found to depend upon functioning of the 
cortex in dog experiments by Dr. Elmer Culler, of th 
University of Illinois. 

The association area of the frontal lobes of the brail 
is essential to memory of the immediate past, or ability 
to keep in mind several aspects of a problem while seek 
ing the solution, it was learned from experiments with 
apes and monkeys performed by Drs. C. F. Jacobsen ani 
J. B. Wolfe, Laboratories of Comparative Psychobiology, 
Yale University. 

High frequency radio currents were used by Dr. Clar 
ence W. Brown, of the University of California, to bloc 
out certain nervous centers of the brain for study 0! 
their functions without pain or injury to the animal it 
volved and without affecting the higher cortical centers 
of its brain. 

The successful planting of small coils beneath the sk" 
on the heads of dogs, with direct connection to the bra, 
made possible, by means of induced currents, the study of 
special functions of brain areas without pain or inj) 
to the animals, is reported by Dr. Roger B. Louth] 
Phipps Psychiatrie Clinic, Johns Hopkins University. 

Dr. Donald G. Marquis, of Yale University, found th! 
complete loss of the occipital lobes of the brain does 
prevent dogs from learning to respond to a signal of 
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WHATMAN 


Fitter P. apers 


include Grades 
for all Purposes 


Inexpensive grades for student 
use, lowest ash qualities for ac- 
curate gravimetric analysis, rapid 
filtering papers for coarse or 
gelatinous precipitates, retentive 
grades for finely divided ones, 
hardened papers for special work 
—there is a grade of WHATMAN 
for every laboratory filtration to 
which paper is adapted. 


Your work may require only 
one or two qualities but you can 
choose them from a complete se- 
lection, confident that, no matter 
what you filter, there are grades 
of WHATMAN to do it efficiently. 


We have prepared a _ chart, 
showing the grades of WHAT- 
MAN Filter Papers recommended 
for the more common precipi- 
tates. Copies are available on 
request; send for as many as you 
need for your laboratory. 


H. REEVE ANGEL & CO., INC., 
7-11 SPRUCE ST., NEW YORK, N. Y. 


For Quick - Precise 
pl Measurement. 


The Sargent Quinhydrone pH Meter is now 
designed to employ a single meter movement for 
both balance and measurement, thus offering the 
simplest manipulation of any technique. 


It reads directly in pH units and its extreme 
simplicity minimizes error due to personal tech- 
nique and assures very fast work when running 
routine tests. There is only one dial to adjust 
and the rapid deflecting balance indicator gives 
almost instantaneous setting. 


Simplification has accomplished easy handling 
and low cost as well. The initial equipment cost 
is low and it requires almost no maintenance 
expense. 


Write for Technical Bulletin. 155-165 E. 


Superior Street, Chicago, Illinois. 
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light, although without this ‘‘visual’’ area the animals 
are unable to see objects or forms. 

Salt is not a taste, but is discerned by a skin mechan- 
ism, is the conclusion of Dr. Samuel Renshaw, of the Ohio 
State University, who found that salt, unlike tastes, is 
more noticeable at body temperatures than hot and can 
be ‘‘tasted’’ on lips and gums where no taste organs are 
present. 

Temperature is perceived not through a special skin 
mechanism, but through the dilation and contraction of 
the blood vessels, according to Dr, John P. Nafe, of 
Washington University, St. Louis. 

An unusual case of visual defect in which the victim 
could not distinguish objects but saw them blurred to- 
gether into one and which was cured by training in an 
analytical attitude was reported by Dr. D. M. Purdy, 
University of Kansas. 

The theory that a different process makes possible the 
hearing of high and of low frequencies was corroborated 
by experiments showing that fatigue of the ear produced 
by a high tone affects hearing of high tones more than 
hearing of low tones, is reported by Dr. Clifford Pearce, 
Brown University. 

Changing the volume of a sound changes its apparent 
pitch, and the apparent volume is likewise dependent 
upon pitch, was found independently by Dr. 8. 8. Stevens, 
of Harvard University, and Dr. Harvey Fletcher, of the 
Bell Telephone Laboratories. 

A clue to fundamental differences in physiological 
brain conditions underlying mental deficiency was found 
by Dr. George Kreezer, Vineland Training School, in 
the way in which the muscles of idiots respond to mild 
electric currents, their reaction resembling that of an 
animal with injury to higher brain centers, or that of 
an undeveloped fetus. 

The intelligence quotients of exceptionally bright 
children decrease as they grow older and girls lose more 
than do boys, has been found by Professor Edward A. 
Lincoln, of the Harvard Graduate School of Education. 

Samuel D. Robbins, director, Boston Stammerers’ In- 
stitute, believes that intelligent children who are delayed 
in learning to talk are often sufferers from a short audi- 
tory memory span and should be taught only words con- 
taining very few sounds. 

Diabetic children taking insulin treatment are normal 
in intelligence was found by Dr. Howard West, Amytis 
Richey, and Mary B, Eyre, Claremont Colleges. 

No matter how well a skill, such as piano playing is 
learned, the more making of one movement is not suffi- 
cient to call forth the next and neither does conscious- 
ness of what you are doing lapse after learning, was 
found experimentally by Dr. Walter S. Hunter, Clark 
University. 

A comprehensive photographic atlas of infant develop- 
ment was completed by Dr. Arnold Gesell, assisted by 
Drs. Helen Thompson, Catherine 8. Amatruda, Jessie J. 
Carlson, Alice V. Keliher and Frances L. lig, all of the 
Clinic of Child Development, Yale University. 

Athletic and mental training beginning at the age of 
twenty days for one of twins and at 22 months for the 
other, demonstrates that critical periods exist when cer- 
tain types of skill or knowledge can best be learned, is 
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the conclusion of Dr. Myrtle B. McGraw, Babies Hos. 
pital, New York. 
Engineering 

The giant Cunard-White Star liner, the 543, 1,018 feet 
long and with expected speed of 33 knots, was launched 
and christened the Queen Mary by Queen Mary herself, 

New record for North Atlantic crossing by steamship 
was made on November 5 to 9 by the North German 
Lloyd liner Bremen, which went from Cherbourg to 
Ambrose Light off New York in 4 days, 14 hours and 
27 minutes. 

A new type of direction finder for ships incorporating 
a cathode ray oscillograph was devised by L. H. Bain- 
bridge Bell, of the British Government Radio Research 
Station. 

Streamlined, high-speed trains planned and started in 
1933 were completed and a record was made by the 
Union Pacific’s M-10001 in a trans-continental journey 
from Los Angeles to New York City in 56 hours and 
55 minutes. 

While the new streamlined trains were breaking speed 
records throughout the country the regular steam train 
of the Chicago, Milwaukee, St. Paul and Pacific Rail- 
road streaked between Chicago and Milwaukeee at the 
average speed of 90.6 miles an hour for the 69 miles, at- 
taining top speeds of 103 miles an hour. 

Construction was begun on a new tunnel beneath Hud- 
son River in New York City, off West 39th Street, which 
will duplicate the present Holland tunnel through which 
more than 75,000,000 vehicles have passed. 

Queensway, the largest and longest vehicular tunnel 
in the world, was opened between Liverpool and Birken- 
head in England. 

New railroad tunnels include: Eleven and a third 
mile long Apennine tunnel of the Italian State Railways 
and the Moffat tunnel of the Great Northern Railroad 
across the Continental Divide putting Denver, Colorado, 
on a main transcontinental line. 

All-time construction record for pouring concrete was 
established at Boulder Dam when 10,462 yards of ‘ ‘liquid 
stone’’ was placed in one day. vite 

Six new bridges of major importance were under con- 
struction in the United States, including Golden Gate 
and Oakland bridges both at San Francisco; a bridge 
across the Mississippi River at New Orleans, and Astoria 
bridge on the Columbia River, and the bridge across 
Narragansett Bay and Tri-Borough Bridge, Manhattan. 

The world’s largest camera, 31 feet long and weighing 
14 tons, was placed in operation by the U. 8, Coast and 
Geodetic Survey for copying nautical and aeronautical 
charts. 

The shoal water fathometer, an improved ‘‘echometer,”’ 
which will measure ocean depths less than 120 feet with 
an accuracy within one inch, was developed by the U. %. 
Coast and Geodetic Survey. | 

By use of short-wave radio telephone the United States 
and Japan were linked in direet voice communication be- 
tween any telephone in either country. 

Radio waves of half inch length, the shortest produced 
by radio tubes up to that time, were used by Drs. C. FE. 
Cleeton and N. H. Williams, of the University of Michi- 
gan, to measure the ammonia molecule. 
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" Marchese Guglielmo Marconi, ‘‘father of wireless,’’ 
invented a new type of radio beacon, using microradio 
waves only a few centimeters in length, for the naviga- 
tion of fog-bound harbors. 

A system of radio facsimile transmission of photo- 
graphs which uses a stylus and carbon paper to receive 
and record the wireless-sent picture, in a few minutes 
instead of an hour, was developed by engineers of the 
R. C. A.-Vietor Company. 

A stringless piano, producing tones by electrical vibra- 
tion and amplification of short steel slivers, was produced 
commercially. 

Electric ineandescent lamps, containing two filaments, 
which may be used either singly or in combination, were 
made available commercially. 

An improved high-speed flashing 1,000-watt light for 
use in searchlight signalling contains hydrogen and 
makes it possible to send dot and dash messages twice 
as rapidly with half the number of errors. 

A new stress recorder apparatus for use on engineer- 
ing models subjected to artificial earthquakes was de- 
veloped by A. C, Ruge, of the Massachusetts Institute 
of Technology. 

An electrical apparatus that has persistence of vision, 
is sensitive to ultra-violet and infra-red radiation and 
allows electrical magnification of an image, was devel- 
oped by Dr. V. K. Zworykin, R. C. A.-Victor Company 
engineer. 

Georges Claude, French inventor, sailed for the Bra- 
zilian coast with a ship adapted for ice-making which 
gets its power by utilizing the difference in temperature 
of the surface and bottom water in tropical oceans. 

All-metal radio tubes, rugged and durable, were com- 
mercially available for the first time in 1934. 

‘‘Peanut’’ tubes, hardly larger than a shoe button, 
opened new possibilities for: the development of pocket 
radio sets for broadcast listeners. 

Short-range, short-wave radio receivers by which lay- 
men can converse over a distance of 12 miles, were made 
available, 

Facsimile transmission of pictures, text and engraving 
by radio and wires reached commercial realization in 
newspaper offices, 

A coaxial conductor, or concentric circuit, has been 
developed by the Bell Telephone Laboratories, which will 
transmit a band of frequencies one or two million cycles 
wide and can provide either for the multi-channel trans- 
mission of about 200 telephone messages or for wire 
transmission of television. 

A method for dissipating fog was demonstrated at 
South Dartmouth, Mass., by H. G. Houghton, of the re- 
search staff of the Massachusetts Institute of Technology. 

The $100,000,000 Hetch Hetchy aqueduct supplying 
San Franeiseo with water was dedicated. 

The world’s largest ship elevator taking vessels of 
1,000 tons was completed at Neiderfinow in Germany on 
the canal-linking Berlin with the Baltic Sea. 

The tremendous increase in gold mining during 1934 
led to the introduction of the flotation method in treat- 
ing gold-bearing ores. 
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The deepest oil well in the world was drilled in Cali- 
fornia reaching a depth of 11,000 feet. 

Construction was begun on the Fort Peck Dam on the 
upper Missouri River. Its 100,000,000 cubic yards of 
earth will make it the largest dam of its type when 
finished. 

Dr. Charles H. Herty and Morris R. Poucher developed 
a process for making rayon from Southern slash pine 
based on their previous work in making newsprint from 
the same source. 

Increased adoption of dieselectric engines for power in 
high-speed light-weight trains occurred within the year 
1934. 

A special camera was developed which makes it pos- 
sible to take detail pictures showing the characteristics 
of lightning and thus show the method of formation of 
the stroke, the rate of propagation and the number of 
multiple strokes in a single lightning flash. 

A 400,000-volt x-ray tube was developed which is not 
dependent on a vacuum pumping system for operation. 
This raises by 100,000 volts the range of industrial 
radiography where vacuum systems can not be tolerated 
as a part of the x-ray equipment. 


Aeronautics 


Despite the accident in the ascension of the Army Air 
Corps-National Geographic Society’s balloon, the Ez- 
plorer, in its stratosphere flight, Captain A. W. Stevens, 
Major William Kepner and Captain Orvil Anderson 
brought back valuable information about the upper air 
including: temperature and barometric data from the 
ground to the 60,613-foot altitude reached; records of 
sky brightness at various heights; data on cosmic rays; 
in addition to contributing materially to the technique of 
handling large balloons. 

Examination of the fabric of the ill-fated balloon, 
Explorer, used in the National Geographic Society-Army 
Air Corps’ stratosphere flights disclosed that the cause of 
the disaster rip could be attributed to the new way of 
folding part of the bag inside the envelope with accom- 
panying sticking-together of the rubber-coated material. 

Professor and Mrs. Jean Piccard, stratosphere bal- 
loonists, reached altitude of 57,579 feet in an ascension 
which obtained valuable cosmic ray data for Professor 
W. F. G. Swann, of the Bartol Research Foundation. 

Two fully automatic variable pitch propellers, one a 
constant thrust propeller built by the Eclipse Aviation 
Corporation, and the other a constant pitch propeller, 
announced by the Hamilton-Standard Propeller Com- 
pany, will further increase efficiency and safety in flying. 

Commenfable performance by many wingless auto- 
gyros, such as those of Rohrbach, Strandgen, Platt and 
Chapedelaine, foretells increased use for this form of 
air transport. 

Autogyros and gyroplanes, machines supported by a 
supplementary rotor from power derived from the mo- 
tion of the propeller, will be superior to conventional 
aircraft as soon as their possibilities for high speed are 
developed, is predicted by John B. Wheatley, National 
Advisory Committee for Aeronautics. 
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IF THE Telephone WERE NOT THERE! 


Many times each day you reach for the 
telephone on your desk at the office or 
in its familiar spot at home. It is an old 
and trusted friend. You scarcely give a 
thought to what it means to a busy day. 

Yet suppose the telephone were not 
there! Suppose—for a week—or a month 
—you could not call anybody by tele- 
phone and nobody could call youl The 
whole machinery of business and the 
home would be thrown out of gear. 


Orders would be lost—efficiency and 
profits reduced. You would be out of 
touch with the world about you. 

America needs quick, reliable, efficient 
telephone service to get things done in 
the brisk, up-to-the-minute American 
manner. And it enjoys the best service 
in the world. 

Greater progress has been made in this 
country because of the Bell System’s one 
policy, one system and universal service. 


America leads in telephone service. In relation to population, there are six times as many 
telephones in this country as in Europe and the telephone is used nine times as much. 
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New McGraw-Hill Books 


Forest Mensuration 


By Donatp Bruce, Stevens and Bruce, Consulting Foresters, Portland, Ore., and 
Francis X. ScouMACHER, United States Forest Service. American Forestry Serves. 


360 pages, $3.50 


Provides a new approach in that the conventional ar- 
rangement of scaling, estimating and growth study is 
superseded by an arrangement based on a classification 
of the technique required, rather than of the subject to 


be studied, thus permitting a progressive development of 
skill in the use of the tools of the science. Numerous 
illustrative examples are given to show the applications 
of the principles to timber problems. 


Chemical Engineering Plant Design 


By FranK C. VILBRANDT, Iowa State College. Chemical Engineering Series. 341 


pages, $4.00 


Presents plant design as a tool of chemical engineering 
and analyzes the fundamental principles and factors in- 
volved in the development of a technically and economi- 
cally efficient plant process, from the laboratory stages 


through the pilot plant stages to the commercial size 
unit. First, each phase is dealt with separately, then the 
accumulated data is presented in a preconstruction cost 
accounting of the commercial size plant. 


Laboratory Guide in Animal Biology 


By the late Ropert H. and Evcene F. University of Nebraska. 
McGraw-Hill Publications in the Zoological Sciences. 101 pages, $1.00 


Designed to accompany Professor Wolcott’s successful 
Animal Biology, this laboratory guide brings to the be- 
ginning student the same clear, simple style and logical 
organization which characterize the text. The guide 


gives anatomical descriptions for type forms of most of 
the phyla, beginning with the least specialized. A fea- 
ture is the inclusion of numerous directions for behavior 
experiments with living animals. 


Unit Processes in Organic Synthesis 
Edited by P. H. Groaatns, United States Department of Agriculture. Chemical 


Engineering Series. 689 pages, $5.50 


Gives a systematic presentation of the principles and 
problems of the more important and well-defined reac- 
tions in organie synthesis as they are found in actual 
plant practice. Particular attention is given to the ex- 


amination of the reactants and the mechanism of the 
reaction. The material also includes observations regard- 
ing the design and construction of equipment and illus- 
trative technical applications. 


Introduction to Atomic Spectra 


By Harvey E. Waite, University of California. International Series in Physics. 


457 pages, $5.00 


An unusually complete, detailed and simple treatment of 
the theoretical rather than the experimental aspects of 
spectroscopy. The book first develops the old and the 
hew quantum theories of one-valence-electron atoms and 


then discusses the complex atomic systems of two or 
more valence electrons and gives a brief account of x-ray 
spectra. The photographs of actual spectra are an out- 
standing feature of the book. 


Send for copies on approval 


McGRAW - HILL BOOK COMPANY, INC. 


330 West 42nd Street, New York 


Aldwych House, London, W.C.2. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


A NEW PLAN FOR THE PRODUCTION AND 
TRANSMISSION OF ELECTRICAL POWER 
By Watson Davis 
Director, Seience Service 


ELECTRICITY generated by enormous disks spinning in 
vacuum and ‘‘piped’’ unlimited distances along vacuum- 
surrounded rods, carrying cheap energy from great water 
power developments or coal and oil fields to the centers 
of population, is the possibility held out by Dr. Karl T. 
Compton, chairman of the Science Advisory Board, in a 
research project recommended to President Roosevelt for 
federal financing. 

This revolution in both the making and the transport- 
ing of electricity has been in the making for the last five 
years. Young Dr. Robert J. Van de Graaff is the 
scientist mainly responsible. The 10,000,000-volt electro- 
static generator built by the Massachusetts Institute of 
Technology at Round Hill, Mass., is the first step toward 
an electrostatic generator suitable for commercial power 
production. The transmission system proposed, an air- 
less pipe with a rod running through it, has probably 
been tested but no experimental results have been an- 
nounced. 

Dr. Compton in a description originally prepared over 
a year ago and just made available as a part of the 
Science Advisory Board report proposed ‘‘a radically 
new scheme for electric power transmission’’ - because 
present methods of transmitting electrical power are 
limited by practical reasons of efficiency, complexity and 
cost to about 250 miles. The new system should be 
‘*cheaper to install than the present systems and should 
be capable of transmitting power to unlimited distances 
without appreciable loss.’’ 

It is known that there is some hope that the Tennessee 
Valley Authority with its large power developments may 
benefit from this radically new development. Several 
hundred thousands of dollars would finance a serious 
effort to develop the new scheme to the stage of useful 
application. The project is described as ‘‘ planned and 
ready to start under competent supervision on short 
notice. ’’ 

Instead of alternating current that the now-standard 
electromagnetic generators produce at high voltage, the 
new proposed generators would give out direct current at 
about a million volts. 

The giant disks of the electrostatic machines would be 
surrounded by vacuum because of the necessity of pre- 
venting tremendous sparks that might wreck the whole 
equipment if they were allowed to occur. The great 
progress that physicists have made in recent years in 
producing high vacuum in large spaces will contribute 
iwnaterially to the success of the new scheme. 

If this new power production dream is realized, it will 
be a case of progress turning the clock back, in a sense. 
For the electrical machines that were used in the 
eighteenth-century by Benjamin Franklin and others were 
of the electrostatic type. They generated electricity by 


friction on large disks. All modern electrical generatoy, 
and motors employ the principle of electromagnetics jp. 
stead of electrostatics. 

In thé experiments with the ten-million-volt electry 
static generator already built, the accent has been upon 
its usefulness for producing artificial lightning to smash 
atoms and conduct research in physics. The commercial 
application of the scheme has been an objective about 
which there has been little discussion and still less def. 
nite announcements. 


FOG DISSIPATION 


A REPORT on a chemical method of fog dissipation by 
water-absorbing material, a project sponsored by the 
American Philosophical Society, was made to that body, 
meeting in Philadelphia, by Professor Edward L. Bowles 
and Henry G. Houghton, Jr., both of the Massachusetts 
Institute of Technology. 

Recently at Round Hill, South Dartmouth, Mass, 
Professor Bowles and Mr. Houghton successfully com. 
pleted their first tests when, by spraying a saturated 
solution of calcium chloride through specially designed 
nozzles, they cleared a sizable path through a pea-soup 
fog. Professor Bowles described the general program of 
research at Round Hill, with emphasis on the experiments 
with fog. Mr. Houghton discussed the specifie problem 
of dissipation. 

The individual fog particles were found to range in 
size from two twenty-five hundredths to one twenty-five 
thousandths of an inch in diameter, the smallest being 
only slightly greater in diameter than the wave-length of 
red light. The size of the smallest of these particles is 
indicated by the fact that 25,000 of the droplets could 
be placed end to end within the space of one inch. 

Measurements and photographs of the particles by 
microscopes were made by Mr. Houghton and Dr. Julius 
A. Stratton, who with Mr, Houghton did much of the 
work preliminary to the dissipation project. Natural 
fog was allowed to drift across a flat glass slide on 
which the microscope was focussed while an extremely 
thin coating of grease on the slide caught individual par- 
ticles and prevented the droplets from spreading. [Fine 
lines were ruled upon this glass slide for measurement. 

Fog is composed of particles of various sizes with one 
size usually predominating, it was found. This pre 
dominating particle varies with different fogs. It was 
formerly believed that fog is composed of particles of 
discrete size. 

It was also found that salt, invisible grains of which 
are tossed into the air from breaking waves, are the caus? 
of most sea fogs. These fine particles are the nuclei 0 
which the infinitesimal droplets of fog condense. 

As his research advanced, Mr. Houghton said, he beg! 
experiments on the dissipation of fog by means o 
laboratory apparatus which included an artificial fog 
chamber with equipment for generating fog. In one of 
his earliest experiments, he found that a gram of eal: 
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jum chloride powder was capable of clearing about three 
bie meters of specific fog air at 20 degrees Centigrade, 
proving the feasibility of attempting a large scale appli- 
ation. This experiment also solved the question of the 
nechanism of dissipation by showing it to be due to a 
jwering of the vapor pressure and not to a physical 
sweeping action, although after a time there may be some 
gveeping action by the falling drops. 

No effort has been made, Mr. Houghton said, to deter- 
mine the approximate cost of clearing a given area for 
, specified time. From his experiments, however, he is 
positive that it is well within the realm of practicability. 
In the actual test on an actual fog at Round Hill, a 100- 
foot pipe fitted with its special nozzles at frequent inter- 
vals was suspended horizontally 30 feet above the ground. 
A fog bank driven by a southwesterly wind at 13 miles 
an hour drifted in from Buzzard’s Bay, limiting visi- 
bility to less than 500 feet. 

When the fog had completely enveloped the region, 
pumps driving the chemical solution to the distributing 
system were started and a fine spray of calcium chloride 
slution began falling from the long pipe. Within a few 
seconds fog drifting through the chemical curtain began 
to precipitate, falling to the ground in the form of water 
drops. 


' Immediately a path of visibility 100 feet wide and 30 


feet high began to open across the airport at Round Hill 
in a northwesterly direction. On either side were walls 
of turbulent white vapor, but in the cleared area the 
ground was entirely free of fog. Within a few minutes 
objects more than 2,000 feet away were clearly re- 
vealed. The path was clear as long as the chemical 
curtain was operated. It was several minutes after the 
pumps had stopped before the fog began to close in 
again. 

IMMUNIZATION AGAINST INFANTILE 

PARALYSIS 

WITHIN one week a group of New York City children 
had immunity to dread infantile paralysis as a result of 
small doses of infantile paralysis virus made harmless 
by formalin, according to a report made by Dr. Maurice 
Brodie of New York University and the New York City 
Health Department before the Chicago meeting of the 
Society of American Bacteriologists. 

Before receiving the protective doses, almost all the 
children had in their blood a small amount of virus-neu- 
tralizing material. Three weeks later, the amount of 
this neutralizing material had increased to the point 
where the children’s blood was capable of neutralizing 
ftom 100 to 600 additional infective doses of virus. Be- 
fore giving the immunizing doses, the method was tried 
n six volunteers from the New York City Health De- 
partment Bureau of Laboratories. Neither these adults 
lor the children suffered any unfavorable results. 

Grown persons develop immunity to infantile paralysis 
4 a result of exposure to the disease, and not just as a 
result of growing up, as has been suggested. Evidence in 
favor of the theory that immunity results from exposure 
Was presented by Dr. Brodie and Dr. William H. Park, 
director of the research laboratories of the New York 
City Health Department. 
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The blood of monkeys of different ages was tested for 
ability to neutralize the infantile paralyis virus. Neither 
old nor young monkeys possessed any neutralizing power. 
This seems to show that these animals, which have little 
or no opportunity for exposure to the virus, fail to de- 
velop immunity as they grow older. On the other hand, 
blood of 27 out of 34 adults who had probably been 
exposed to the virus showed considerable neutralizing 
power. Those with a history of frequent exposure to the 
virus showed slightly higher average neutralizing power 
than those who had no knowledge of contact with in- 
fantile paralysis. 


THE ISOLATION OF NEW DISEASE- 
PRODUCING STREPTOCOCCI 

A NEW member of that well-known and dangerous 
germ family, the streptococci, has been found in the 
throats of persons suffering from rheumatic infection 
and a type of kidney disease, according to a report made 
by Drs. Perrin H. Long and Eleanor A. Bliss, of the 
Johns Hopkins Medical School, to the Society of Amer- 
ican Bacteriologists at Chicago. 

The new streptococci are much smaller than their other 
relatives and have been given the name of minute beta 
hemolytic streptococci. But the frequency with which 
they inhabit throats of patients suffering from these two 


diseases suggests that they may be fully as harmful as 


the larger variety of streptococci. The larger strepto- 
cocci have been thought to be the cause of both rheu- 
matic infection, this particular kidney disease, and vari- 
ous other ills. 

In two instances these minute streptococci were the 
sole cause of pus infections in humans. They were found 
in the throats of four-fifths of a group of patients suf- 
fering from the type of kidney disease known as glom- 
erular nephritis and in the throats of half the patients 
suffering with rheumatic infection. They are rarely 
found in the throats of persons ill with chronic diseases 
or other acute infections. In well persons their number 
is only from one half to one third that of the ordinary 
beta hemolytic streptococci. But in the patients suffer- 
ing from rheumatic infection and from the kidney dis- 
ease these minute organisms greatly outnumbered the 
larger beta hemolytic streptococci, in many cases being 
the only hemolytic streptococci found. 

Because of the well known association between the 
larger streptococci and both the kidney disease and 
rheumatic infection, Drs. Long and Bliss feel that their 
findings may be of considerable importance. 


RECORDING OCEAN WAVES 

A RECORDING current meter, which will keep a com- 
plete record of intensity and direction of ocean currents, 
and by which it is hoped to be able to forecast destructive 
waves, has been devised by Dr. George F. McEwen, 
professor of physical and dynamical oceanography at the 
Scripps Institution of Oceanography, La Jolla, Calif. 

No instrument now in use keeps a time record of cur- 
rent changes, Dr. McEwen stated, in explaining his new 
machine, now in its experimental stage on the pier at the 
institution. The device, which operates on the principle 
of a pendulum, consists of a perforated sphere set on 
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gimbals free to move in two directions. The extent of 
the movement is recorded on a revolving waxed cylinder, 
according to Dr. McEwen. ‘‘From the movement thus 
recorded along two lines at right angles to each other we 
can easily compute the resultant line, which gives us 
direction and intensity of the current.’’ He explained 
that the new instrument is designed to compile data on 
current movements for use in studying causes of the 
huge waves which have rocked the coast of Southern Cali- 
fornia and on occasions caused property damage. 

Attached to the apparatus, which weighs 200 pounds in 
all, is a magnetic needle which automatically locks after 
becoming settled, so that the compass direction of the 
currents is known. 

The disk on which the record is made is rotated by 
another cylinder filled with oil and containing a plunger. 
As the oil seeps by the plunger an attached weight slowly 
lowers, turns the disk, and locks the compass. Dr. Me- 
Ewen anticipates constructing a similar device for mea- 
suring winds and air currents. While the present instru- 
ment is now recording currents near shore at La Jolla, he 
hopes soon to equip ships with similar ones. 

According to Dr. McEwen, the giant waves in this 
region are caused by a combination of coastal oscilla- 
tions and long sloping waves coming in from hundreds 
of miles out at sea. ‘‘We don’t know much about these 
currents yet,’’ he said, ‘‘but once we have these instru- 


ments stationed in key positions along the coast we shall 


be able, at least, to forecast disasters.’’ 


ALPHA-DINITROPHENOL 


DANGER may lie in wait for the person who tries to 
reduce by means of a simple method. widely publicized 
during the last eighteen months. 

Warning to doctors, press and public against the in- 
discriminate use of this drug, called alpha-dinitrophenol, 
is issued by the Journal of the American Medical Asso- 
ciation in an editorial in the current issue. Three per- 
sons have died and many others are experiencing ill ef- 
fects from the use of the new method of reducing. Some 
100,000 persons in the United States have been treated 
with this drug in the past year, it is estimated, in the 
belief that here at last was a method of reducing excess 
weight which was free from serious after-effects. The 
drug burns the extra body fat and carbohydrate without 
affecting the protein, the medical journal says. However, 
reports of its toxie effects have already persuaded many 
doctors to stop its use until the results of further studies 
are known. Skin rashes are among the unpleasant and 
sometimes alarming after-effects of the use of the drug. 
It seems to have no bad effect on the liver or on the 
circulation, but investigators believe it needs careful 
watching as to possible injury to the red blood cells. 

The drug can be purchased at any corner pharmacy, 
and the medical journal regrets the fact that no restric- 
tions have been placed upon its sale. One of the big 
points in its favor when the use of the drug as a reduc- 
ing method was first announced was the ease of its ad- 
ministration. The fat man or woman merely swallowed 
three capsules a day and within three months or so nor- 
mal weight was achieved. 
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The editor of the medical journal urges that the sq) 
of alpha-dinitrophenol be restricted to that ordered by 
doctors’ prescription and that its use by medical men }y 
carefully supervised. Probably it should be used by thy 
physician, the journal states, only when reduction of 
weight is important for health and when ordinary dietary 
methods have failed. 


ITEMS 


THE following forecast of this winter’s temperature 
has just been received by Dr. Charles F. Brooks, directo; 
of the Blue Hill Observatory, Harvard University, from 
Dr, Franz Baur, director of the governmental long-range 
forecasting bureau of Germany, at Frankfurt-am-Main. 
‘*The past and present world weather conditions permit 
us to expect, with ninety per cent. probability, that the 
winter of 1934-35 in the northeastern part of the United 
States of America (New York and New England) will 
be mild; that is, that the mean temperature of the winter 
months December, January and February will lie more 
than one half degree Fahrenheit above the average of 
the last sixty years.’’ 


THICKNESS of the Antarctic ice crust that blankets the 
world’s southernmost land is being successfully detected 
by seismic soundings says a radio report from Little 
America from the Byrd Antarctic Expedition to the Na- 
tional Research Council. Thomas C. Poulter, professor 
of physics at Iowa Wesleyan College and senior scientist 
of the expedition, reports good results with the scientific 
work in the Antarctic, and says, ‘‘we will soon be start- 
ing back in possession of most of the data we set out to 
get.’’ Unforeseen difficulties caused a few scientific 
projects to be abandoned, says the dispatch, but others 
have assumed much greater proportions than was antici- 
pated. Regarding thickness of the ice, a point of great 
scientific interest, Professor Poulter radios: ‘‘I am 
pleased to report that the seismic soundings are coming 
along nicely, and that we have to date about three hun- 
dred fifty soundings distributed over eighty stations. 
The method is proving very satisfactory and giving the 
ice thickness, whether it is floated or grounded, and if 
floating, the thickness of the water layer, as well as 
something of the stratification of the underlying rock.’’ 


BREEDING experiments conducted at the Munich Zo- 
ological Garden have succeeded in producing a young 
horse resembling in every respect one of the two extinct 
horse species that roamed Germany when the country was 
still a wilderness. The Munich animal is a cross between 
the still-existing brown wild horse of the Siberian stepp¢s 
and a descendant of the gray ‘‘tarpan’’ of southern 
Russia, extinct in its pure line since 1879. In both 
juvenile and adult coat colors and markings the ‘‘Te 
built’’ wild horse is said to be an exact counterpart of 
its vanished forebears. Success is also announced it 
‘‘rebuilding’’ the aurochs, a species of wild cattle abut 
dant in Europe during ancient and medieval times, but 
extinct since the seventeenth century. The results of 
these breeding experiments are discussed by Dr. H. W: 
Frickhinger, of Berlin, in Die Umschau. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE ENERGY OF COSMIC RAYS 


WuerE do the enormous energies observed in cosmic 
rays come from? Newest of all problems in atomic sci- 
ence is to figure out how the ray energy is released. 

Cosmic rays have been observed, for example, so ener- 
getic and piercing that they pass through nearly 2,000 
feet (600 meters) of sea-water. 

Professor A. H. Compton, of the University of Chicago, 
now of the University of Oxford, England, has estimated 
in Nature that some of the most piercing cosmic rays 


| have energies of 600,000,000,000 electron volts. Such 


great evidences of energy, Dr. Compton points out, can 
not come from the release of the energy equivalent to 
the mass of most atoms known on earth. It would re- 
quire atoms from 100 to 1,000 times as heavy as those 
of hydrogen to produce such rays by exploding. Heaviest 
of all atoms on earth are those of uranium weighing only 
about 238 times as much as hydrogen. 

Dr. Compton pictures such rays as primary ones com- 
ing in from outer space and not as secondary ones created 
in the earth’s atmosphere. They can not, definitely, be 
photons of radiations. 

Photons are the little so-called packets of radiation, 
of which ordinary light is only one kind, which have been 
suggested as the cause of cosmic rays. Dr. Compton’s 
600,000,000,000-volt cosmic rays, by contrast, are thought 
to be electrified particles. 

Those investigators who like to retain the idea of cos- 
mic rays being photonic in nature have speculated on 
complex chain reactions within matter as cosmic rays 
pierce it. Such chain mechanisms seek to explain how 
super-penetrating power of the rays is possible with 
photons far less energetic than observations would indi- 
cate, 

Just before Dr. Compton’s report, and also in Nature, 
H. J. Bhabha, Indian physicist now at Cambridge, En- 
gland, described such a hypothetical chain mechanism. 
He pictures an incoming cosmic ray photon striking 
atoms of matter and turning into a neutron with little 
loss of energy. The neutron, like a microscopic billiard 
ball, flies forward with great energy and with little 
ionizing power. In traveling through a yard of lead, 
Mr. Bhabha estimates, some 25 such interchanges between 
photons and neutrons would occur; the one turning into 
the other alternately. 

This scheme would lower materially the loss of energy 
a8 a cosmic ray goes through matter, for about half the 
time it spent in the material it would be in the form of 
neutrons and lose little energy. Thus the final power of 
the ray, as measured by its ionization, would be much 
more than its real energy if such a mechanism were not 
acting, 

Dr. Compton, in discussing such chain mechanisms, 
Points out that ‘*The apparent absence of any possible 
mechanism whereby such a chain reaction might be ef- 
fected seems sufficient to rule out such suggestions. ’’ 


PHYSIOLOGICAL EFFECTS OF RADIATION 


NEw scientific tools for investigating how well radium 
rays and x-rays act on the human body have been de- 
veloped by the National Bureau of Standards. The 
apparatus, using blocks of wax instead of the human 
body to scatter the rays, and a mixture of three fluids 
having atomic patterns similar to the body tissues to 
absorb the radiation, may prove useful in helping to 
decide the old question of when to use and when not to 
use radium in treating deep-seated cancerous tissue. 


Often radium rays work better than x-rays, but fro- 


quently the opposite is true. Physicians, in the past, 
have only been able to determine this fact by actual body 
therapy. Now, it is hoped, a laboratory test can decide 
the problem in advance of treatment. 

Lauriston S. Taylor, head of the section of x-rays 

standardization, and Dr, F. L. Mohler, head of the sec- 
tion of atomic physics of the bureau, ate the developers 
of the new ray-measuring equipment. 
. ‘While it has been possible,’’ Mr. Taylor said, ‘‘ to 
measure separately the ionization of radium and x-rays it 
has not been possible to compare accurately the results 
of two such tests and decide definitely when and where 
each may be most efficiently utilized. Any suitable 
method of measuring these rays must be carried out 
under conditions which physically are the same as those 
encountered by the radiation when it enters the body. 
To accomplish this we have constructed apparatus which 
measures the radiation in liquids instead of gases. These 
liquids have the same atomic properties as the body tis- 
sues.’’ The fluids, he added, are carbon bisuiphide, 
tetrahydronapthalene and a fluid obtained from oil re- 
fineries, known as ligroin. 

A fine, sereen-like mesh of wires properly insulated is 
immersed in this combination liquid and the ability of 
the rays to ionize atoms by knocking off electrons is mea- 
sured. It is a similar ionization of atoms in the body 
which makes radium and x-rays effective in treating 
cancer. 

Below the ionization screen, Mr. Taylor explained, are 
a series of wax blocks which scatter the rays backward 
after the fashion of the human body in radiation ther- 
apy. These wax blocks are known as ‘‘ phantom’’ bodies 
and take the place of a real body in the actual tests. 


“STALLED AIR” 


‘*STALLED AIR,’’ a persistent stagnation in the atmos- 
phere, with the country largely blanketed with a great 
warm air mass, was the cause of the fog that has 
grounded airplanes, slowed rail schedules and caused 
auto wrecks for several days, according to C. L, Mitchell, 
of the U. S. Weather Bureau. 

A long drift of warmed air from the southwest brought 
about a condition of general cloudiness and thin rains. 
This, in itself, is not an abnormal or unusual occurrence 
in winter, Mr. Mitchell explained. What brought the fog 
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was the apparent inability of this sluggish air mass to 
move. 

The fog came because the heated moist air condensed 
over the cooler land and water of the Northeast. Such 
condensation occurs because of the presence of micro- 
scopic particles in the air which serve as nuclei. Atoms 
in the atmosphere from which one electron has been re- 
moved so that they become electrical ions are a common 
type of nuclei. Dust and soot particles from many 
chimneys also form convenient places at which moisture 
in the air can condense. 

The dense fogs found in industrial cities known as 
‘*smoggy’’ weather—a combination of the words smoke 
and foggy—occur for this last reason. Much of the fog 
in the East may have been due to this ‘‘smog’’ for dur- 
ing the winter the air is especially filled with ash and 
unburned coal particles. 

The foggy condition has been general over practically 
the whole of the Appalachian mountain region and the 
Atlantic seaboard. Fog has also been reported from as 
far west as Omaha; but the trans-Appalachian region 
has not been under a continuous shadowy blanket. 


THE FEDERAL FOOD AND DRUG ACT 


TIGHTENING up of the Federal Food and Drugs Act on 
thirty-six specific points is urged by the American Med- 
ical Association through its board of trustees, the council 
on pharmacy and chemistry and the committee on foods. 

Clamping down on extravagant claims made over the 
radio and in printed advertisements for foods, cosmetics, 
drugs and certain devices is necessary to protect the 
health and pocketbooks of the American people, the 
Journal of the American Medical Association states in its 
current issue. Within the thirty years that have passed 
since the food and drugs laws was enacted, there have 
developed advertising agencies, the radio, and many other 
new forms of approach which make new legislation de- 
sirable. 

It is believed the doctors would not place on publishers 
or owners of broadcasting stations the responsibility for 
exaggerated or untruthful claims. Responsibility should 
rest with the individual or firm issuing the products. 

A few of the important changes advocated are: 

1. Extend the provisions of the law to include cos- 
metics and cosmetic advertising. 

2. Ban the use of testimonials of a health, medicinal or 
therapeutic character in food advertising by persons un- 
qualified to express a scientific opinion. 

3. Require all drug testimonials to be accompanied by 
the name and address of the writer and consider such 
testimonials the claims of the advertiser. 

4. Prohibit the mention of the names of diseases on 
the labels of drug preparations unless the drug is a cure. 

5. Extend the scope of the word ‘‘drug’’ to include 
devices, substances and preparations intended to ‘‘af- 
fect’’ the structure or any function of the body or the 
treatment of disease. 

6. Require declaration and warning on the labels of 
habit-forming drugs. 

7. Prevent the use of resinous glaze or shellac to cover 
candy. 
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8. Prohibit the use of artificial colors in food oth. 
than those certified by the Department of Agriculture 

9. Class as adulterated food prepared under unsanitary 
conditions. 

10. Authorize the fixing of tolerances for any adda 
or natural poison in or on food, and if dangerous ban th, 
food whether the constituent was added by man or exis, 
there ‘naturally. 


GENERAL HEALTH AND THE DEPRESSI0oy 


THE economic depression of the past few years ha 
not lowered the general health of the people of the Unite 


States, according to the report made to the Congress by | 


Dr. Hugh S. Cumming, Surgeon-General of the U. § 
Public Health Service. 

The two chief factors which have kept the country 
healthy are ‘‘the vast work of the relief agencies and the 
fortunate absence of wide-spread epidemiecs,’’ he said. 

The lowest death rate ever recorded in the United 
States was for the calendar year 1933, the last half of 
which is covered by the Surgeon-General’s report. Healt) 
conditions remained comparatively good for the first half 
of 1934 but the death rates for many localities were 
higher than in the preceding year. 

Those whose health was most affected by the depres. 
sion were members of the families which had been in 
comfortable economic circumstances before 1929 but 
which since then have been reduced to the lower economic 
class. This was learned from a series of studies by the 
U. 8. Public Health Service in ten localities where the 
depression was most severe. 

Death rates for tuberculosis, typhoid fever and diph- 
theria reached new low marks for the calendar year 1933. 

‘*The participation of the Public Health Service in the 
Civil Works program was an outstanding activity during 
the year,’’ the Surgeon-General reported. ‘‘ Through the 
use of work relief labor, assistance was given to 14 states 
in malaria-control drainage work, in which 6,000 miles 
of ditching was carried out. In these states there are 
approximately 2,000,000 cases of malaria each year and 
the annual loss therefrom is estimated at half a billion 
dollars. Under the Civil Works program and aid, more 
than 225,000 sanitary outdoor toilets for rural homes 
were constructed in 22 states, the material being fur- 
nished by the home owners. 

‘*In the field of public health, new ili constantly 
arise and new dangers appear, such as those illustrated 
by the unusual type of encephalitis appearing in St. Louis 
in 1933, the extensive outbreak of amoebie dysentery i 
Chicago, and the necessity for the control of distillery 
wastes which are now being emptied into already heavily 
overtaxed and polluted streams, thus seriously affecting 
the water supplies of the country. Constant vigilance } 
required for the early detection and study of these new 
continually arising dangers to the public health in order 
successfully to combat them.’’ 


THE USE OF RUBBER IN THE AUTO- 
MOBILE INDUSTRY 


Curt Savrer, of the Firestone Tire & Rubber “, 
speaking at the recent meeting of the Society of Aut 
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motive Engineers, told what uses rubber finds in modern 
automobiles; and what the future holds. 

The best recognized use of rubber—in tires—is only 
one of about twenty important places where rubber 
enters the construction of an automobile. 

Drive along a road, hit a bump and the tires absorb the 
first shock. Helping the tire take up the impact is the 
spring between the axle and body. And between the axle 
and spring many ears have a layer of rubber to help 
absorb the shock, In the future, Mr. Saurer reports, it 
may be possible ‘to remove the spring entirely and ride 
on rubber. The future may also bring a rubber mount- 
ing between the motor and the running gears of the car 
and between the gear box and the wheels. Such installa- 
tion would further aid in silencing a motor car. 

As you guide the ear with a hard rubber steering wheel, 
step on the brakes if the emergency arises. More often 
than not, your foot will come down on a rubber-covered 
brake or clutch pedal. And the pressure moves an in- 
tricate system of rods and levers made silent and rattle- 
proof with rubber. Even in the brakes themselves is 
rubber, for the brake linings of to-day use rubber as the 
binding material within them. 

Well known, Mr. Saurer points out, is the sound in- 
sulation provided by rubber sheeting which takes rattles 
and squeaks out of the joints between the separate parts 
of a car body. In front of the car is the radiator and 
with it the cooling system of the automobile. Rubber 
goes into the radiator hose. Newest change in this part 
of the car is hose with an outlet valve used as a drain 
or for installing hose leading to the hot water heater 
system for winter driving. Familiar are the uses of 
rubber as electrical insulator in the ignition system of all 
cars. Known too are rubber windshield wipers and rub- 
ber coating on the running board. 

Cars of the future, Mr. Saurer believes, will also have 
a rubber covering on the under side of the mud guards to 
protect the metal from the impact of stones and to re- 
duce the noise of such impacts. 

Rubber seat cushions have not yet come for automobiles 
but the problem is being investigated. Perhaps such 
seats will come as some form of the familiar sponge rub- 
ber, perhaps as rubber threads. One may someday ride 
while sitting on a pile of rubber bands. 


ITEMS 


A caBLE from Copenhagen reports that a comet, just 
discovered at Union Observatory at Johannesburg, South 
Africa, by Astronomer E. L. Johnson, is the first of the 
new year. But it is not visible from the northern hemi- 
sphere, and even south of the equator a telescope of some 
size is necessary. It will be called Johnson’s comet. 
The astronomical location of the presumably new comet 
is right ascension one hour and south declination 51 
degrees three minutes, which means that it is in the 
Southern constellation of the Phoenix. Its brightness is 
reported as 10.4 magnitude, whereas an object in the sky 
must be sixth magnitude in order to be seen by keen, 
unaided eyes. News of the discovery, made late on 
Tuesday night (January 8), was reported to the central 
bureau for astronomical information at Copenhagen, 
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whence astronomical news is cabled to the observatories 
of the world. The comet is moving about a degree a day 
southward, but more observations and extensive compu- 
tations will be necessary before astronomers can say 
whether it will grow brighter, when it is likely to return, 
or how long it will remain with us at this time. 


A sEconpD cable from Copenhagen states that a new 
object in the heavens, discovered by a British amateur 
astronomer, has been reported through the International 
Astronomical Union Bureau. It may be an asteroid or 
a comet. Although it is tenth magnitude and too faint 
to be seen with the unaided eye, it is located in the con- 
stellation of Taurus, the bull, somewhat west of the 
bright star Aldebaran in the evening sky. Discovered 
on January 6 by Geoffrey Francis Kellaway who lives 
in the Somerset County of England, the new object was. 
confirmed by Dr. A. C. C. Crommelin before being re- 
ported. It will be known as the Kellaway object. The 
object has no tail but does have a bright center or 
nucleus. The astronomical coordinates at discovery were 
right ascension 4 hours 17 minutes 24 seconds and dec- 
lination north 16 degrees 11 minutes and the daily motion 
is in right ascension plus two minutes 8 seconds and in 
declination plus one minute. 


INFLUENZA cases throughout the country increased 
from 2,889 to 4,965 during the first week of the new 
year, according to reports of 38 state health officers to 
the U. 8S. Public Health Service. These official reports 
do not give a true picture of the influenza situation. 
Actually there may be 49,000 or more cases of the dis- 
ease. The reported number of cases must be multiplied 
by five or ten or more in order to get anything like a true 
idea of the amount of influenza present in the country, 
since so very many cases of this disease never get re- 
ported, even during epidemics. Confusion of influenza 
with colds and grippe adds to the difficulty of determin- 
ing the amount of influenza in the country. Influenza is 
a much more severe ailment than grippe, while the latter 
is more severe than the common cold. 


UNUSUALLY warm weather for early January, prevail- 
ing over most of the country, has helped distressed live- 
stock in the West and at the same time has encouraged 
the seeding of Southern vegetable crops for the early 
spring market in the East. These are outstanding points 
in the week’s summary of weather and crop conditions, 
as compiled by J. B. Kincer, of the U. S. Weather Bu- 
reau. The benefits to Western range cattle came partly 
through added respite from winter cold, but mainly 
through the melting away of the snow cover from pas- 
tures which had been blanketed down, permitting the ani- 
mals to graze again. Considering the distressed condi- 


tions of the past several seasons in the West, the present 
winter has so far been rather favorable for cattle, The 
drought condition on the Great Plains, however, is not 
yet at all adequately relieved, and conditions in the 
anomalous dry area from the upper Ohio Valley south- 
ward are also still serious. 
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color filters, three 8-volt lamp bulbs, three con- 
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THE NATURE OF COSMIC RAYS 


New confirmation that cosmic rays consist, in a large 
measure, of charged particles streaming down on the 
earth from outer space has been presented before the 
Franklin Institute by Dr. Thomas H. Johnson, assistant 
director of the Bartol Research Foundation, Swarthmore, 
Pa. Dr. Johnson recently returned from a cosmic ray 
expedition to Mexico where his party climbed the 14,000- 
foot peak of Nevado de Toluca, fourth highest mountain 
in the country. 

Using heavy and elaborate apparatus which measures 
the intensity of cosmic radiation as it varies from zenith 
down to horizon, Dr. Johnson detected a greater inten- 
sity from the south than from northern directions. These 
results tie in with his previous discovery that cosmic ray 
intensity also is greater from the west than the east. 
Both results are explainable by previously developed 
cosmic ray theories of Professor Carl Stoermer, Dr. P. 8. 
Epstein and Abbé Lemaitre and Dr. M. 8. Vallarta. 

To explain the north and south difference of cosmic 
rays is the concept that the earth casts a magnetic 
shadow. Dr. Johnson states that, ‘‘Due to the magnetic 
field and to the fact that the rays are electrically charged, 
the orbits are curved, and, if the earth were transparent 
to cosmic rays, much of the intensity which would be ob- 
served at the earth’s surface would be due to rays which 
had previously been inside the earth. From inside the 
earth they would be turned back by the magnetic field 
into the region above the earth where they would again 
be turned down to the observer. Rays traveling such 
orbits as these are, of course, stopped at their first entry 
into the earth’s surface and their absence on the re- 
mainder of their hypothetical path, appears as a com- 
plete shadow from the directions below the horizon and 
as a partial shadow from directions above the horizon. 
The partial shadow is the more dense, according to ex- 
periment and theory, from northerly directions than 
southerly directions in the northern hemisphere.’’ 


OBSERVATIONS OF NOVA HERCULIS 

From observatories throughout the world, astronomers 
are hurrying the study of Nova Herculis, the exploding 
star which shone so brightly at Christmas time. Their 
hurry is a race with stellar happenings on the distant 
star which blew up; a race which will be lost if the star 
fades to its former insignificance in the heavens. At 
Christmas time Nova Herculis was so bright only sixteen 
stars in all the sky were more luminous. Now it has 
faded out somewhat and rapid work is necessary to ob- 
tain information about it before it dies out completely. 

From the international ‘‘clearing house’’ for stellar 
data at the University of Copenhagen, Science Service 
has just received reports obtained at observatories at War- 
saw, Poland; Moscow, U.S. 8. R., and Stockholm, Sweden, 
which were interpreted by Dr. Donald H. Menzel, astro- 
physicist of Harvard College Observatory. 

The Soviet measurements indicate Nova Herculis is 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


still blowing itself apart. Material blown off from the 
star in its eruption is spreading out with a velocity of 
625 miles a second. 

From Stockholm observations on the brightness of 
Nova Herculis show the star went through a period of 
fluctuating luminosity. Recently the brightness magni- 
tude was 2.5. Three days later its light was weaker, at 
3.3 magnitude. And the following day its magnitude was 
back to 2.8. The weakened intensity was attributed on 
this oceasion to strong absorption of the star’s light by 
cyanogen molecules composed of two atoms each of ear- 
bon and nitrogen. As the star regained brightness the 
absorption of these cyanogen molecules diminished. 

The expansion velocities of 625 miles a second reported 
from the Moscow observatory need to be considered in 
comparison with observations elsewhere, Dr. Menzel 
pointed out. ‘‘Emission lines of the star bordering the 
absorption lines showed velocities of approach of the 
order of only 150 miles a second,’’ Dr. Menzel indicated. 
Velocities of approach are generally interpreted as ‘he 
velocity with which the material blown off from the star 
is approaching the observer in the line of sight. 

Professor Otto Struve, director of Yerkes Observatory 
of the University of Chicago, gave about 110 miles a 
second for the absorption while Professor Lindblad of 
Stockholm has reported 190 miles a second. Since ab- 
sorption and emission lines overlap considerably it is 
difficult to know where the centers of the lines lie. There- 
fore the velocities reported depend somewhat on an ob- 
server’s habits in measuring. The position of the cen- 
ters of the spectral lines is the vital information from 
which the displacement can be measured and, hence, the 
expansion velocity. The relatively slow rise to maximum 
suggests that the lower velocities are more nearly correct. 


EFFECT OF ALTERNATE FREEZING AND 
THAWING ON TUMOR VIRUS 


FROZEN and thawed sixty times, the virus or causative 
agent of one kind of cancer is still potent enough to 
produce tumors when injected into chickens according to 
a report in The American Journal of Cancer by Professor 
H. E. Eggers, of the College of Medicine of Nebraska, 
and Dr, John K. Miller, of the Nebraska Methodist Epis- 
copal Hospital and Deaconess Home. The work was 
carried out with the famous Rous chicken tumor. A\l- 
though it is twenty-three years since Dr. Rous showed 
that this particular kind of tumor can be ground up and 
filtered without losing its tumor-producing quality, 
investigators are still uncertain as to whether the causa- 
tive agent is a living substance or something in the 
nature of a chemical enzyme, without life, but capable 
of inciting changes in the body which result in cancer. 

Professor Eggers and Dr. Miller started their experi- 
ments in the hope of shedding light on this problem. 
Because this tumor filtrate could withstand being frozen 
rapidly with carbon dioxide snow sixty times and sixty 
times thawed out without losing completely its tumor- 
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producing property, they believe it is probably not a 
living agent. It showed a resistance to freezing and 
thawing greater than other known living agents, such as 
bacteria or other cellular organisms. 

They conclude that these experiments suggest the tumor 
filtrate’s nature is of ‘‘an unorganized character,’’ which 
would mean it contained no living cellular organisms. 
But they do not feel their work has completely ruled out 
the possibility that the agent is living, since the filtrate 
might contain organized bodies so minute as to escape 
the effect of sudden and repeated changes of volume. 

The freezing and thawing were done with practically 
no oxygen present, a feature which previous similar ex- 
periments by other scientists lacked. The presence of 
oxygen might give the tumor filtrate greater ability to 
withstand unchanged in potency the freezing and thaw- 
ing process. 


HEART DISEASE RELATED TO ACTIVITY 
OF THE VAGUS AND ACCELERATOR 
NERVES 


VENTRICULAR fibrillation, a fatal heart condition, and 
auricular fibrillation, also a grave cardiac disorder, have 
been found by the researches of Drs. Louis H. Nahum 
and H. E. Hoff, of the faculty of the Yale School of 
Medicine, to be caused by the external nerves of the 
heart. Dr. Nahum reported on his work to the New 
Haven Medical Association, of which he is the retiring 
president. 

In normal hearts, Dr. Nahum explained, the external 
nerves, the vagus and accelerator, regulate the beat, but 
in abnormal hearts, it is these nerves acting with other 
agents that bring about fatal rhythms. 

In cases of benzol or chloroform poisoning, and elec- 
tric shock, it is the accelerator nerve, together with ad- 
renalin liberated by the adrenal glands, that cause 
changes from the normal heart beat to the ventricular 
fibrillation. This fatal heart beat can be prevented by 
removing the accelerator nerve from the heart and ex- 
cising the adrenal glands. 

The vagus nerve, on the other hand, was found to pro- 
mote auricular fibrillation. In the presence of an excess 
of thyroxin, from the thyroid gland, as in certain goiter 
patients, or in the case of electric shock, the vagus nerve, 
according to Dr. Nahum, becomes over-active and instead 
of following its usual réle of slowing the heart, brings 
on the irregular auricular fibrillation. 

‘*The general concept of the influence of the extrinsic 
nerves of the heart is that they regulate its rate: the 
vagus nerve slowing the heart while the accelerator causes 
the heart to beat faster, the normal rate being the re- 
sultant of these two forces,’’ Dr. Nahum said. ‘‘ All the 
experiments, however, have been based upon stimulating 
either of these nerves in animals with healthy hearts, but 
there has been no investigation of the grave disorders 
that they may and do produce. During the course of the 
investigation at Yale, it has been found that certain 
chemical substances which when injected reproduce the 
same effects as are obtained when the nerves are stimu- 
lated. Thus acetyl choline can, when injected, produce 
the effect of vagus nerve stimulation, while epinephrin 
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in the same way produces effects upon the heart whic) 
are indistinguishable from the action of the accelerato; 
nerves. With the aid of these chemicals it is possible to 
study what part the nerves of the heart play in certaiy 
cardiac diseases. It was found that the accelerator nerye 
under certain abnormal conditions may cause sudden 
death, while the vagus nerve under other conditions may 
produce a serious disorder of the heart called auricular 
fibrillation. ’’ 


ANCIENT MAN IN TEXAS 
(Copyright, 1935, by Science Service) 

MAN-MADE weapons buried eighteen feet underground, 
have been unearthed near Austin, Texas, by Professor 
J. E. Pearce, anthropologist of the University of Texas, 
and are hailed as convincing evidence that North America 
had inhabitants far earlier than archeologists generally 
concede at present. The first discovery was witnessed hy 
Dr. E. H. Sellards, professor of geology at the university, 
who has studied the geologic formation of the site and 
pronounces the discovery ‘‘highly significant in the early 
history of man in this part of the world.’’ 

The objects consist of flint dart points and slivers from 
flint workshops scattered in quantities through various 
strata of an old Brushy River terrace, near Round Rock, 
Texas. In some levels of the terrace, burnt-out hearth 
fires and kitchen refuse of the ancient Texans have also 
been detected. 

The significance of the discovery is that the time scale 

of America’s vague prehistory must be stretched to a 
greater length, like an elastic band. For if the river ter- 
race flints are as old as the geology proclaims them to be, 
they are still not so old in type as some other Texas relics 
of man. Hence, the older relics must be given a new 
status, as having a much greater antiquity than has 
heretofore been assigned them. The latest Texas find 
may, or may not, go back to the Ice Age. According to 
Professor Sellards, ‘‘The find is of the first order of 
importance in that it clearly demonstrates the fact that 
man was living here, not sparsely, but in numbers dur- 
ing the time when our broad valleys were being carved 
and filled by normal stream action.’’ 
_ Referring to scientific doubts and arguments over many 
reported discoveries of early Americans, Professor Sel- 
lards commented: ‘‘One beautiful feature of the situa 
tion lies in the abundance and unmistakable character of 
the archeological materials. A few minutes digging at 
the right place brings to light chips and artifacts to such 
effects as to settle at once all doubts as to tne archeolog- 
ical facts. Formerly it was supposed that man first ap- 
peared in North America from 8,000 to 10,000 years ago. 
The recent discovery at Round Rock by Mr. Pearce and 
similar discoveries elsewhere are tending to place the time 
of the appearance of man on this continent from 10,000 
to 20,000 years earlier.’’ 


HIGH-ALTITUDE FLYING 
HicH-ALTITUDE flying is the only apparent way o 
reaching the high cruising speeds demanded of preset! 
passenger aviation and at the same time obtain econo! 
ical operation, according to W. Bailey Oswald, of th¢ 
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Douglas Aireraft Company writing in the Journal of the 
Aeronautical Sciences. 

The future promises high-speed flying at altitudes up 
to 40,000 feet with costs equal to or less than those of 
present-day low-altitude flights, predicts Mr. Oswald. 

In his extensive report showing that high-altitude 
flights are sound both from the engineering and economy 
sides, Mr. Oswald indicates that by using the newest type 
planes with superchargers and variable pitch propellers 
it is possible to obtain a 69 per cent. increase in cruising 
speed with an increase of only 6 per cent, in operating 
costs. This high ratio, of speed gain to operating cost 
increase is possible for, planes cruising at 40,000 feet. 

Superchargers, compressing the rarefied air of strato- 
spheric heights to densities usable by motors and pas- 
sengers alike, is the key to high-altitude flying, reports 
Mr. Oswald. The capacity of present superchargers need 
only be increased some 15 per cent. to make possible 
flights at 40,000 feet. Such equipment will serve ade- 
quately the engines and at the same time will give a 
sufficient supply of air to passengers and pilots. In fact, 
he indicated, once the problem of supercharging a motor 
at 40,000 feet is solved the problem of passenger oxygen 
supply will be solved also. 

Even the heating of the air from its average tempera- 
ture of 55 degrees below zero will be taken care of, for 
the compressing of the atmosphere automatically warms 
it up to temperatures as high as 300 degrees. 

When airlines use a high-altitude; ten-hour flying 
schedule from New York City to Los Angeles, the cost 
per passenger may be as low as $100. A fare of $125 
to the passenger would make such a problem economically 
sound, he says. 

Discussing high-altitude flying from the passenger’s 
viewpoint, Mr. Oswald said, ‘‘In high-altitude flying 
some passengers might find the darkened sky and reduced 
visibility of the earth objectionable; but high-altitude 
flying must be regarded purely as a means of transporta- 
tion. Sightseeing will have to be done at low altitude 
with all the attendant evils.’’ 

High flying makes for safer flying, Mr. Oswald reports, 
for from an altitude of 40,000 feet an airplane can glide 
120 miles and take an hour to do it. It might even be 
possible, in many eases, for mechanics on the plane to 
make the necessary repairs during this hour of descent. 

Flights at high altitudes are economically feasible for 
distances greater than 600 miles, the aviation authority 
reports. For shorter trips the plane would spend all its 
time gaining altitude and then descending. The result 
would only be about the same as a level flight at half 
the maximum altitude. 


ITEMS 


Dust storms, choking the air and blinding the sun, may 
come whirling out of the Northwest at any time, the 
U.S. Weather Bureau warns. The soil throughout the 
drier western part of the Great Plains region, from east- 
‘rn Montana and the western Dakotas down to eastern 
Colorado and western Nebraska, is still in a state of un- 
relieved drought, and bare of any snow cover. A high 
wind, which is normally to be expected during late winter, 
Will almost inevitably mean a dust storm. 
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LITTLE cradles that became coffins thirty million years 
ago have had the riddle of their tragedy read by Dr. 
Roland W. Brown, paleontologist of the U. S. Geological 
Survey. They had been unexplained ever since they were 
found four years ago by Dr. Charles W. Gilmore in Wyo- 
ming rock deposits of Eocene Age. They are small cylin- 
drical white objects, some of them of solid limy substance, 
some of lime mixed with clay. First guesses made them 
anything from fossilized snake eggs to date seeds. But 
by tracing them down a number of geological and bio- 
logical clues, Dr. Brown has reached the conclusion that 
they are the larval cases of ancient burrowing bees, in 
which infant insects were wrapped for the sleep that 
would transform them into full-grown winged forms. 


A NEw source of radium has been discovered. Plans 
are now under way for the construction of a radium 
extraction plant on the island of Tcheleken in the Caspian 
Sea. Tests by the Institute for Rare Metals in Moscow 
show that water from wells on this isolated island con- 
tains up to a half milligram of radium for every 1,000 
cubie meters of water. At current American prices of 
$60,000 for a gram of radium some thirty dollars worth 
of the valuable radioactive element could be obtained 
from the volume of water in a tank twenty feet in diam- 
eter and ten feet wide. Pumping and extraction plants 
will be built on the island in 1935. 


A stupy of a combination of silver and electricity to 
preserve fruit juices such as cider and grape juice is 
being made by Lawrence H. James and E. A. Beavens, 
of the U. S. Bureau of Chemistry and Soils, and was 
reported to members of the Society of American Bace- 
teriologists.’ The method is similar to the sterilization 
of water in swimming pools by the use of colloidal silver. 
A small electric current is passed through the solution, 
which forces the silver into the juice so that when enough 
silver is present, it delays fermentation of the fruit 
juices. 

REAL sea serpents once swam in the offshore waters 
near the present site of the national capital. They were, 
apparently, at least as large as the biggest living land 
snakes. But they never scared anybody, or got stories 
about themselves in the papers, because they lived sixty 
million years ago, long before the first human beings 
appeared anywhere on earth. Evidence for the ex- 
istence of these ancient sea monsters has been turned 
over to the Smithsonian Institution, in the shape of a 
single fossil vertebra, or backbone joint, picked up on Bel- 
vedere Beach, Va., by Dr. W. Gardner Lynn, of the Johns 
Hopkins University. By comparing this one bone with 
those of living serpents Dr. C. W. Gilmore, of the U. S. 
National Museum has been able to make an estimate of 
the size of the extinct sea serpent. He judges it to 
have been perhaps about twenty-five feet long, and 
thick in proportion. That is about as big as a really 


large modern python, of which this Virginia sea serpent 
may have been a remote cousin, though not an ancestor. 
Dr. Gilmore has named the monster Paleophis virginianus, . 
which is Greco-Latin for .‘‘ancient Virginian serpent.’’ 
It had some contemporaries almost as large as itself, two 
of which have been found in New Jersey and one in 
Alabama. They were all sea dwellers. 
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OUTSTANDING HOLT TEXTS 
1934-1935 


New Books 


GENERAL ZOOLOGY 
By F. H. Krecker, Ohio University 


“T have looked over this book with con- 
siderable interest and find it to be very 
readable and altogether an_ excellent 
text.’—John E. Guberlet, University of 
Washington $3.50 


ELEMENTS OF MODERN 
BIOLOGY | 


By Charles R. Plunkett 
“We thought the book a decided im- 


provement over the original Outlines of 
Modern Biology which included far too 
much of other sciences for an introduc- 
tory textbook of biology.’’—L. R. Cary, 
Princeton University $3.00 


Martin’s HUMAN BODY 


Twelfth Edition 
Revised by E. G. Martin 


“I have found it a very desirable text for 
teaching elementary college physiology. 
It presents essential facts concisely and 
interestingly. Students like the book.’’— 
George D. Shafer, Stanford University 
$4.00 


HYDRAULICS 


Fourth Edition 
By George E. Russell, 
Mass. Institute of Tech. 


“I am very pleased with it. In the text 
it is all I expected of Professor Russell, 
that that is a good deal, for . . . I have 
used former editions of his text in my 
classes. The mechanical makeup of the 
text is excellent.” —T. J. Rodhouse, Uni- 
versity of Missouri $3.90 


Forthcoming Books 


THE GEOGRAPHY OF EUROPE 
By Raoul Blanchard 


and 


Raymond E. Crist 


A broad, up-to-date, and highly interest- 
ing survey of the geographical aspects of 
the European continent. The economic, 
racial, and social elements that charac- 
terize the several parts of Europe are dis- 
cussed with unbiased and incisive clarity. 
Professor Blanchard, one of the leading 
geographers of Europe, has for several 
years been a guest lecturer at Harvard 
University. 


AN INTRODUCTION TO 


PLANT LIFE 
By Carl L. Wilson, Dartmouth College 


and 


Julia M. Haber, Pennsylvania State College 


This text, modern in attitude and highly 
teachable, is excellently adapted to the 
one-semester course in botany which aims 
to give the student a general, cultural 
grounding in the science of plant life. 
Simply and interestingly written. 


About 450 pages, 316 illustrations. 


Reighard and Jennings’ 


ANATOMY OF THE CAT 
Third and Enlarged Edition 
by Rush Elliott, Ohio University 


A revision of this widely used text, made 
under the sympathetic supervision of 
Professor Reighard. The section on the 
nervous system has been re-written to 
embody new, important researches. _ 
The old directions for laboratory dissec- 
tion have been replaced by the revised 
Manual, Dissection of the Cat. Also avail- 
able separately. 


HENRY HOLT AND COMPANY 


One Park Avenue 


New York 
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Science Service, Washington, D. C. 


SOME PAPERS READ AT THE PITTSBURGH 
MEETING OF THE AMERICAN 
ASSOCIATION 

LIKE a careful contractor who removes a stone of * 
doubtful strength from the foundations of a building, 
Professor Albert Einstein strengthened the basic founda- 
tions of his theory of special relativity in his address 
before a select group of four hundred and fifty mathema- 
ticians and physicists, taking his audience back to 1905. 
That was when his paper on the special theory of rela- 
tivity appeared. At that time, he explained, it seemed 
necessary to use the concept that an electromagnetic field 
energy may be localized. Electromagnetic field may 
sound complicated, but it is the varying electromagnetic 
waves sent out by a broadcasting station which makes the 
radio sets in the homes of America operate. The con- 
cept that the energy in a magnetic field might be local- 
ized in various points in space, Professor Einstein said, 
has always been debatable among scientific men. One 
group felt that the idea was sound, the other believed 
it was not—but neither could prove its point. It is this 
unprovable doubtfulness which Professor Einstein feels 
is a weak link in his 1905 paper on relativity. In his 
address Professor Einstein gave a simple proof of the 
way energy is related to mass by the relation, energy 
equals mass times the square of the velocity of light, and 
he did it without using the doubtful electromagnetic field 
energy localization of his 1905 report. His simple proof 
depended only on the conservation of impulse when two 
similar bodies collide in the inelastic and elastic impact, 
and on the method of transforming coordinates in space 
developed by Lorentz. Professor Einstein’s proof may 
be of historic interest, for text-books of physics in the 
future may contain it instead of the present more com- 
plicated proof. Such a situation has occurred before in 
other fields of physics. 


Dr. W. F. G. SwANN, of the Bartol Research Founda- 
tion, at the annual exhibit of the association reported his 
plans for apparatus to be carried on the ascent of the 
stratosphere balloon of the National Geographic Society. 
The set-up will be a new group of Geiger counters, simi- 
lar to the group carried on the flight by Dr. and Mrs. 
Jean Piccard last summer, but incorporating certain im- 
provements. The Piccard flight instruments, now his- 
toric, are part of the exhibit of the Bartol Research 
Foundation. Geiger counters are exceedingly sensitive 
electrical devices which register an electric ‘‘kick’’ when 
a ray or charged particle strikes a fine wire inside. If 
two of them are placed in line, and both of them register 
simultaneous ‘‘kick,’’ it means that the same ray or 
particle has hit both wires, thus indicating that it came 
from the direction in which the two counters are aligned. 
The set-up for cosmic ray study consists of several such 
pairs, each pair aligned in a different direction, to catch 
rays from as many angles as possible. Dr. Swann stated 
that he is also considering sending up a ‘‘ecloud cham- 
ber,’’ coupled with his counter apparatus. A cloud cham- 
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ber is a device that makes visible the path of a charg 
particle by means of a fog trail of condensed water jy 
ticles, which can be photographically recorded. As a ny 
ter of economy in film, Dr, Swann said that this ¢ly 
chamber would be hooked up to the counter group | 
suitable amplification, so that an exposure would be maj 
only when the counters registered a ‘‘kick.’’ 


Rim speeds of almost 1,400 miles an hour, or 2, 
feet a second, have been attained by a new refinement 
the super-centrifuge developed at the University of Vj, 
ginia under the direction of Professor J. W. Beams. 1 
new apparatus is turned by an air turbine similar 4 
those already in use in his laboratory. This turbiy 
consists of a top-shaped piece of metal with incling 
vanes against which streams of high-pressure air are jj 
rected. The air stream lifts the turbine ont of the cy 
in which it rests when still, spins it at high speed, andy 
the same time serves as a cushion on which the unit ridq 
At the high speeds the friction of air on the turbix 
becomes a matter of some importance, acting brakmmm!S 
fashion. For this reason, Professor Beams spins tk 
‘‘rotor’’ of the turbine in a vacuum. This is accom 


plished by suspending the rotor beneath the turbine on: Ne 
slender piano wire. An air-tight box surrounds the rot col 
into which the wire passes through a tiny hole. Visco 

oil fed into the hole lubricates it and at the same ty. 
seals it against the air. The box, thus sealed, is eva ¥ 


ated of practically all its contained air, and the rote 
spins in a vacuum. Speeds attainable by the rotor aim 
limited only by the strength of its own material. Osfme Ne 
experimental rotor, made of solid duralumin, was & 
ploded by its own centrifugal foree when it reached! 
speed of over 132,000 revolutions a minute. The portioa Ne 
of metal at its edge were experiencing forces of abotl 
900,000 times gravity. If the total energy of spin cou 

have been utilized in lifting the rotor against the pl Ne 
of gravity, it would have raised it to a height of fing 
miles. 


SciENCE has recovered thousands of dollars of valle Tu 
able radioactive products from which gamma rays, # 
useful in cancer therapy, may be obtained. Professy 
George B. Pegram and Dr. John R, Dunning, of Coluniy Sj, 


bia University, reported that the heavy, ray-produci® net 
element polonium had been recovered from old rail! 
tubes obtained from Memorial Hospital in New Yo Ne 


City. In one test polonium equivalent to $2,100 ™ 
obtained by the new method. Polonium is the radioacti™ 
element discovered by the late Madame Curie, who, 
her husband, also discovered radium. The scienti® 
method consists essentially of separating the polonill 
from impurities by use of electric current in a solutit! 
An every-day use of this electrolytic technique is in ® 
silver plating of metal, like knives, forks and sp0™ 
Using a variation of the common method developed Vy) 
the electrochemist Professor Colin Fink, of Columba 
University, Professor Pegram and Dr. Dunning emp0)* 
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7 Recent Lea & Febiger Text-Books 


 la/NEW WORK COWDRY’S HISTOLOGY JUST READY 


") Ws TEXT-BOOK OF HISTOLOGY. The Functional Significance of Cells and Intercellular Sub- 
ME ances. By E. V. COWDRY, Professor of Cytology in the School of Medicine, Washington University, 
St. Louis, Missouri. Imperial octavo, 503 pages, illustrated with 242 engravings, some in colors. Cloth, 
5.50, net. This book: is unique. It concentrates on the more vital subjects, giving them an adequate 
presentation and making it possible to present them in their proper setting, emphasizing the value of ex- 
periments and of evidence. The principal aim of the book is to relate structure and function, and organs 
“Mand systems are stressed to this end. The central theme is the blood-vascular system as the great in- 
| “@iMtegrator, and the work visualizes with accuracy the reactivity of the cell in terms of biochemistry, 
‘ physiology and pathology. 
| BELL’S TEXT-BOOK OF PATHOLOGY 


iNew (2nd) edition, thoroughly revised and considerably enlarged. Octavo, 767 pages, illustrated with 
364 engravings and 2 colored plates. Cloth, $8.50, net. 


BOYD’S TEXT-BOOK OF PATHOLOGY 


New (2nd) edition, enlarged and thoroughly revised. Octavo, 1047 pages, illustrated with 416 engrav- 
ings and 8 colored plates. Cloth, $10.00, net. 


CALKINS’ THE BIOLOGY OF THE PROTOZOA 


Ie New (2nd) edition, thoroughly revised. Octavo, 607 pages, illustrated with 223 engravings and 2 
Bcolored plates. Cloth, $7.50, net. 


“ss CUSHNY’S PHARMACOLOGY AND THERAPEUTICS 
New (10th) edition, thoroughly revised. Octavo, 786 pages, illustrated with 75 engravings. Cloth, 


$6.50, net. 
HARMAN’S TEXT-BOOK OF EMBRYOLOGY 
iNew work. 12mo, 476 pages, illustrated with 284 engravings. Cloth, $4.25, net. 


KROGH’S TEXT-BOOK OF HUMAN PHYSIOLOGY 
New work. 12mo, 233 pages, illustrated with 108 engravings. Cloth, $2.75, net. 


PARK AND WILLIAMS’ PATHOGENIC MICROORGANISMS 


New (10th) edition, enlarged and thoroughly revised. Octavo, 867 pages, illustrated with 215 engrav- 
ings and 11 full-page plates. Cloth, $7.00, net. 


SCHAFER’S ESSENTIALS OF HISTOLOGY 
Twelfth edition. Octavo, 628 pages, illustrated with 758 engravings. Cloth, $5.00, net. 


! SMALLWOOD’S TEXT-BOOK OF BIOLOGY 
Sixth edition. Octavo, 470 pages, illustrated with 174 engravings and 4 colored plates. Cloth, $4.00, 


net, 
STARLING’S PRINCIPLES OF HUMAN PHYSIOLOGY 


New (6th) edition, enlarged and revised. Octavo, 1122 pages, illustrated with 562 engravings, 10 in 
color. Cloth, $8.75, net. 


WIGGERS’ PHYSIOLOGY IN HEALTH AND DISEASE 
New work. Octavo, 1184 pages, illustrated with 182 engravings. Cloth, $9.00, net. 


|R. 600 Washington Squar 
LEA &@®FEBIGER PHILADELPHIA. PA. 
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a rotating electric contact in their polonium-bearing solu- 
tion. Revolving at speeds as high as 6,000 revolutions 
each minute the rim of the electrode moved with veloci- 
ties up to thirty-six feet a second. In a sample extrac- 
tion test 35 millicuries of polonium were obtained. A 
millicurie is the unit by which the amount of radioactive 
materials is measured. A gram of radium, worth $60,000, 
is equal to 1,000 millicuries. By obtaining thirty-five 
millicuries, polonium worth $2,100 was recovered. 


CELESTIAL twins, a pair of giant ‘‘suns’’ revolving 
round and round each other millions upon millions of 
miles out in space, are revealing to astronomers secrets 
of star composition never before known for any other 
stellar object in the whole universe outside of our own 
sun. In three papers by Drs. W. H. Christie and O. C. 
Wilson, of the Mount Wilson Observatory; Dr. P. T. 
Oosterhoff, also of Mount Wilson Observatory, and Dr. 
Frank C. Jordan, of the Allegheny Observatory, the new 
discoveries about Zeta Aurigae were disclosed. An 
analysis of the outer vaporous chromosphere starlight 
shows that atoms of iron, nickel, titanium and aluminum 
are present. Light hydrogen gas was also found, plus 
atoms of calcium and titanium in an ionized state wherein 
a charge of electricity—an electron—had been stripped 
from them. The year 1934 has been an especially fortu- 
nate one for observing the eclipses of Zeta Aurigae, for 
only three times in eight years do eclipses occur. ‘‘ At 
these times,’’ explained Drs. Christie and Wilson, ‘‘the 
small hot star is passing behind the extended, tenuous 
atmosphere of the large one. As a result the spectrum 
of the smaller star shows the absorption lines due to the 
atoms composing these portions of the atmosphere of the 
larger one lying in the line of sight.’’ By analyzing 
these spectral lines astronomers are able not only to tell 
what kind of atoms are to be found in the outer layers of 
the big star, but have indications about the heights at 
which the various kinds of atoms may be found. 


MAN had nothing to do with the making of the recent 
drought in the West, any more than with the earlier 
period of abundant rains from 1900 to 1915, though he 
has been given blame for the one and eredit for the other. 
J. B. Kineer, of the U. S. Weather Bureau, speaking 
before the meeting of the American Meteorological So- 
ciety, said that during the years of abundant rain and 
expanding agriculture in the West, the belief that plant- 
ing crops ‘‘made rain’’ became so general that the 
Weather Bureau called upon him to prepare an essay 
showing its erroneousness, which received wide publi- 
cation. Now that the climatic pendulum has swung to 
the other extreme, he again found it necessary to combat 
the opposite error. He minimized the idea that the 
drainage of many small lakes and extensive marshes 
helped to cause the drought by ‘‘robbing the air of its 
moisture.’’ Though on the surface an attractive theory, 
a little examination of the magnitude of the physical 
factors involved in weather quickly shows that the changes 
in surface water made by man are relatively insignificant. 
‘“But,’’ the speaker continued, ‘‘man has contributed 
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very materially to the damaging effect of the Great 
Plains drought, through extensive cultivation where it 
never should have been practised. This has intensified 
the drifting of soil and contributed to severe dust storn, 
which were important unfavorable features of the recen; 
drought. The remedy here is fewer cultivated fields. 
more natural vegetation; more grass lands without too 
close grazing, and any device that would diminish ty 
surface velocity of the wind and conserve soil moisture 
In such things as these he is not helpless.’’ 


DENTAL decay is beginning its attack at an earlier anj 
earlier age. About half the two-year-old children in large 
cities have at least one cavity in their teeth, according ty 
Dr. John Oppie McCall, director of the Guggenheim Dep. 
tal Clinic, New York City. Dr McCall likened the pres. 
ent-day search for the cause and means of preventing 


dental decay to the old search for the Philosopher's j 


Stone. To draw this parallel is more than mere fancy, 
he said. No one will deny that health is more valuable 
than wealth and it is not difficult to demonstrate that 
uncurbed dental decay is a common, perhaps invariable 
cause of ill health. The wide spread of dental decay in 
the population is well known, over 95 per cent. being 
involved. The search for the Touchstone of Prevention 
has long been under way, antedating even the search for 
the alchemists’ Elixir. The importance of diet in pre. 
venting and controlling dental caries is known, but in- 
vestigators do not yet know how the foods and food fae- 
tors like vitamins which have been found helpful do their 
part. Neither is it known which elements in the diet are 
of prime importance and which of only secondary in- 
portance. The various elements in the situation which 
have been the subject of careful study are the influence 
of vitamins A, D, C, mineral balance, sugar intake, acid: 
base balance and raw foods. Dr. MeCall urged the co- 
operation of physicians, bacteriologists, nutritionists and 
dentists in attacking this fundamental problem. 


AccurATE and almost instantaneous recording of rapid 
changes in temperature, humidity and barometric pres 
sure during airplane flights for gathering weather fore 
cast data is possible with the use of an improved type of 
meteorograph which has been developed in the division 
of meteorology at the Massachusetts Institute of Tech: 
nology. Streamlined to minimize air resistance and thus 
avoid lowering the ‘‘ceiling’’ of light airplanes, the in- 
strument is extremely sensitive, eliminating the lag in 
recording behind true conditions which is experienced 
with old type meteorographs. Enclosed in an aluminum 
case and resembling in appearance a tiny Zeppelin, the 
instrument is only three inches in diameter and about 
fourteen inches long. It is suspended from the wing 0 
an airplane in a specially designed frame, making its 
recordings by means of minute tracings on an inch-squar’ 
piece of smoked glass. The design of the instrument, 
following the principle of the Jaumotte sounding balloo 
meteorographs used by the institute, combines sturdiness 
streamlining and great sensitivity. Due to the highral? 
of climb of modern airplanes, the temperature and hu 
midities to be continuously recorded by the meteorograph 
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QUANTITATIVE BIOLOGY 
“a Cold Spring Harbor Symposia on Quantitative Biology are unique and outstand- . 
a ing. The papers which make up the volumes are open to unlimited discussion at the 
* conference-symposia held at Cold Spring Harbor each summer. Usually one paper and 
be the discussion of it occupy a half day. The discussion as printed constitutes an exten- 
it sive and critical examination of each paper. 
Volume II. 1934 
Volume'I. 1933 (Just published) 
and Surface Phenomena Aspects of Growth 
ee AUTHORS AUTHORS 
3 to H. A. Abramson Duncan MacInnes’ W. T. Astbury F. 8S. Hammett O. W. Richards 
Jen: D. R. Briggs L. Michaelis Felix Bernstein Olive Hoffman C. R. Stockard — 
res- Robert Chambers Stuart Mudd H. W. Chalkley T. L. Jahn V. C. Twitty ~ 
™ Barnett Cohen Hans Miiller G. L. Clark L. G. Longsworth H. C. Urey = 
| Sy K. 8. Cole W. J. V. Osterhout C. B. Davenport Hans Miiller C. Voegtlin 
oh Hugo Fricke Erie Ponder M. Demerec Charles Packard E. B. Wilson 
Icy, H. 8. Gasser Theodor Svedberg Hugo Fricke Otto Rahn C. P. Winsor 
ble A. V. Hill D. D. Van Slyke J. W. Gowen N. Rashevsky Sewall Wright 
hat Also, approximately 30,000 words of dis- F- Gudernatsch R. W. G. Wyckoff 
ble cussion by 31 participants. Also, over 60,000 words of discussion by 58 participants. 
in Price of either volume $3.35, bound in cloth and delivered. Both volumes $6.50. Standing orders for 
ing all volumes as they appear, $2.90 per volume. Address: 
ion 
to THE BIOLOGICAL LABORATORY 
re: COLD SPRING HARBOR, L. L, N. Y. 
in- Programs of conference-symposia 6f 1935, dealing with photochemistry in biology, announcements of facilities 
at: for research and of courses sent on request. 
eir 
ure 
m- 
ich 
«@ B. WESTERMANN CO., INC. Research Apparatus 
id: 
13 West 46th Street 
| Specialties 
Dealers in German and French Scientific Books 
id : meters, manometer backs and vessels. 
Van Slyke Manometric Blood Gas 
y Subscriptions to foreign scientific | Apparatus. 
; periodicals. Gas Analysis Apparatus. 
18 Johlin Freezing Point Apparatus. 
‘@ AMERICAN TYPE CULTURE COLLECTION | Highly Accurate. Can be used with 
n Third Edition of Catalogue Completely Revised as little as 1 ml of liquid. No dilu- 
d Listing 1300 pure cultures of bacteria, 350 of yeasts, and tion of experimental solution. 
400 of fungi, sent upon request. 4 
e Special efforts made to secure cultures not in the collection. Rapid Reading Melting Point Appa- 
‘ Curator American Type Culture Collection, ratus. Simple, economical, accurate. 
ohn MeCormick Institute for Infectious Diseases, Ss : 
pecial Apparatus 
629 South Wood Street, Chicago, Hlinois. Supplied Promptly to Order 
MOSS FLORA OF NORTH AMERICA, at Reasonable Prices 
Grout. Vol. III treating 567 species and varie- E. MACHLETT & SON 
hes of pleurocarpous mosses (all known) ; 8x 11 Dependable Glassblowers since 1897 
In. 277 pp. 80 full page plates. $10.00. Send for 222 East 23rd Street New York, N. Y. 
Special offer. A. J. Grout, Newfane, Vt. 
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change very rapidly. If the thermometer and hygrom- 
eter are not sufficiently sensitive, their indications lag 
and can not be used when exact measurements are re- 
quired. The only way to obtain reliable data from the 
old type meteorographs was to climb slowly, an unsatis- 
factory solution. To increase sensitivity a bimetal ther- 
mometer one two-hundredth of an inch thick and suit- 
able for use in the fastest climbing planes was employed. 
The traditional human hair in the hygrometer for record- 
ing humidity was also used. The new instrument has 
been tested on the meteorological research plane of the 
institute for three weeks with excellent results. 


THE tiny hearts, or nuclei, of atoms which science can 
study only by breaking them apart in atomic bombard- 
ment experiments are really ‘‘atoms within atoms,’’ ac- 
cording to Professor David R. Inglis, of the University 
of Pittsburgh. Professor Inglis’s ‘‘atom within the 
atom’’ statement is based on mathematical studies which 
interpret the magnetic properties of the nucleus in good 
agreement with observed experimental data. The atom 
consists, Professor Inglis explained, of the nucleus with 
many electrons gyrating about it in such a way that the 
atom may have quite strong magnetic properties, and the 
correct theory of the motion of these electrons has been 
recognized by its success in explaining the observed mag- 
netic properties of the atom. The story is repeated in- 
side the nucleus, and the laws of motion of the particles 
in the nucleus are recognized by explaining the magnetic 
properties of the nucleus. It is shown that the nucleus 
actually seems to be a tiny and intricate atom within 
an atom. 


A POTENT factor in the survival of human and other 
animal races is the mechanism the body has built up for 
defending itself against invading disease germs. How 
this mechanism works was described by Dr. Reuben L. 
Kahn, of the University of Michigan. Dr. Kahn’s re- 
search on this subject won him the annual award of the 
association last year. The defense mechanism is most 
active in the outer ramparts of the body, the skin and 
mucous membrane lining nose and mouth, because 
through the ages these tissues have been first to make 
contact with micro-organisms. Dr. Kahn found that 
when ‘‘germs’’ enter the body, this first line of defense 
in skin or mucous membrane promptly rallies to the at- 
tack and anchors the invading germs at the point of 
entry, trying in this way to prevent their penetrating 
further into the body. Once the harmful germs are an- 
chored, other forces of the body destroy the invaders. A 
second line of defense has been built up in the blood 
stream. According to Dr. Kahn the state of being im- 
mune to a disease, or able to resist infection, is there- 
fore a defensive state. This defense mechanism operates 
against other foreign invaders besides germs. Among 
these are certain pollens, wool, fur and certain foods. 
Hayfever resulting from exposure to the pollen of rag- 
weed, for example, is not a state of over-sensitiveness, 
but of over-defensiveness. The defense mechanism may 
not be sufficiently active to cope with certain micro-or- 
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ganisms, in which case disease results. Or it may }, 
overactive to such a degree that exaggerated local ang 
general responses will result from tiny amounts of thp 
foreign invader. 


ORCHIDS, flowers of wealth and luxury, demand |uxyyj. 
ous infant food, experiments by Dr. Lewis Knudson, of 
Cornell University, have shown. He told an audience of 
plant physiologists how he has been able to grow orchid 
plants from seed, if he provides the seed with sugar, 
Otherwise they will not sprout. It was thought for , 
long time, before Dr. Knudson demonstrated otherwise, 
that orchids could not be grown at all without the fungi 
always found swathing their roots in a state of nature, 
Dr. Knudson also reported some curious effects on the 
growth of ferns when their spores, or one-celled propaga. 
ting bodies, are treated with x-rays. The young stages 
of the fern plant that spring from such irradiated spores 
have abnormally large chloroplasts, or chlorophyll-bodies 
within the cells. At first these are irregular, then they 
assume the normal round shape, but are still several times 
the size of ordinary chloroplasts. Two full-grown ferns 
which he has succeeded in growing from an x-rayed start 
still have the abnormal chlorophyll bodies. 


SuGAR cane makes glucose and its related ‘‘ reducing 
sugars’’ on sunny days before it forms cane sugar and 
starch, as reported by Dr. Constance E. Hartt, Hawaiian 
plant physiologist. Dr. Hartt is working on sugar-cane 
problems for the Hawaiian Sugar Planters’ Association. 
In the experiments, samples of cane leaf blades and 
sheaths were gathered at one-hour and two-hour intervals 
over periods of twenty-four hours, and analyzed for the 
various kinds of sugars they contained. Reducing sugars, 
like glucose, were at their maximum when the sunlight 
became strongest, but as afternoon progressed their con- 
centration fell off. On the contrary, the cane-sugar and 
starch contents of the leaves continued to increase until 
nightfall. This is interpreted to mean that the cane- 
sugar and starch are formed from the reducing sugars, 
which is in accordance with the usually accepted plant 
physiological theory. However, during the hours of 
strongest sunlight, reducing sugars are formed faster 
than the plant can change them into cane sugar oF 
sucrose. Dr. Hartt also reported another study on the 
activity of the enzyme known as invertase, in converting 
glucose into cane sugar in the leaves of the plant. 


Proressor WILLIAM K. Gregory, of Columbia Univer 
sity and the American Museum of Natural History, tf 
ported on the evolution of the pelvis, or girdle of bone 
that supports the hips, all the way from fish to mat. 
The first pelvis was an exceedingly simple affair, accor’ 
ing to Professor Gregory. It consisted simply of a couple 
of flat rods of bone, not attached in any way to the spine. 
which helped to support the rearmost pair of fins in fish¢s 
When animals left the water and came ashore «s 4" 
phibians, the pelvis became considerably more elaborated. 
It was ‘‘like a broad triangle surmounted by a shor 
stemmed, lop-sided Y.’? From these humble beginnings 
the bony support of the hind legs has become prog'’* 
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sively more and more solid, first enabling animals to 
progress freely upon all fours with body clear of the 
ground, and finally, in erect-walking humanity, carrying 
much of the weight of the internal organs, and freeing 
the front limbs to become arms. 


SOYBEAN plants deprived of sulphur in the soil get sick, 
and show it by turning yellow-green, and producing 
smaller leaves and thinner stems. These external symp- 
toms, and an analysis of internal derangements due to 
the lack of sulphur, were described by Dr. Scott V. 
Eaton, of the University of Chicago. The external symp- 
toms are similar to those caused by lack of other ele- 
ments, such as potassium, phosphorus and calcium. Dr. 
Eaton explained that starvation in these necessary min- 
erals interferes with the formation of one of the plant’s 
indispensable enzymes, reductase, thereby preventing the 
plant from making use of nitrates, necessary for the 
formation of protein foods and the upkeep of its living 
protoplasm. Stopped from this normal nutritional fune- 
tion, the plant piles up soluble nitrates and organic 
nitrogen compounds, as well as all forms of carbohy- 
drates. Sulphur starvation thus apparently works its 
harm through causing starvation in other, quantitatively 
more important, elements in the plant’s life cycle. 


Lonpvon fog is largely made by London hearth-fires. 
All cities that gloom along through dim-sunned winters 
have themselves to blame, to a very large extent. Minute 
particles of ash and soot go up through their chimneys in 
smoke. These tiny solid particles in the air, with others 
from other sources, serve as ‘‘nuclei’’ for the condensa- 
tion of water vapor and the formation of cloud, fog and 
mist droplets, and eventually for raindrops and snow- 
flakes. Such condensation nuclei, according to Dr. Hel- 
mut Landsberg, of Pennsylvania State College, double 
their numbers as soon as chill weather comes on in the 
fall and more fires are lighted. Dr. Landsberg based his 
conclusions on over a thousand observations of air con- 
ditions. Seven hundred of these were made on a moun- 
tain in Germany, a few over the North Atlantic Ocean, 
and the rest at State College, Pa. Over the ocean the 
nuclei are largely salt crystals, and their number is rela- 
tively low at most times. Migrating masses of air from 
Arctic regions are also low in nuclei counts, so that it is 
possible to tell with considerable accuracy the general 
source of a given air mass by counting the solid particles 
in it. 


SHEEP in the Northwest developed a highly destructive 
epidemic of tularemia or ‘‘rabbit fever’’ last spring, 
which Dr. Cornelius B. Philip, U. 8. Public Health Ser- 
vice, reports was borne by the parasitic ticks common 
on the range. Corroborative evidence included the death 
of many jackrabbits from tularemia at the same time, 
the discovery of tularemia bacteria in the bodies of some 
of the ticks, a case of tick-transmitted human tularemia, 
and bacteriological tests on the blood sera of diseased 
sheep. Dr. Philip had as associates in the research Wil- 
liam L. Jellison, of the Rocky Mountain Spotted Fever 
Laboratory of the U. 8. Public Health Service, and H. 
F. Wilkins, of the Montana Livestock Sanitary Board. 
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SOMETHING very much like hibernation, or the almost 
death-like sleep in which certain animals rest for parts 
of their lives, can be produced by heavy water, contain. 
ing the recently discovered double-weight hydrogen atoms. 
Experiments indicating this were reported by Dr, 7 
Cunliffe Barnes and E. J. Larson, of Yale University, 
Dr. Barnes and Mr. Larson used flatworms, a relatively 
primitive life-form, in their investigations. Flatworms 
kept for months in a dilute solution of heavy water jy 
ordinary water were still the same size as they had been 
at the start. Other flatworms, kept in pure ordinary 
water as ‘‘controls,’’ had lost four fifths of their sine 
after the same period. Slower chemical reactions of 
digestion, and slower life-processes generally, indicated 
the ‘‘sleepiness’’ of the animals in-the heavy water go. 
lution. 


Drip stocks of living bacteria needed for later study 
can be kept conveniently and at low cost. How the teeh- 
nique of drying out certain bacterial types and stil] 
keeping them alive can be applied to the species that 
thrive only when they are not exposed to the air was 
described before a medical audience by Dr. Alden F. 
Roe, of the George Washington School of Medicine. 
The bacteria are grown in suitable media until there is 
a considerable quantity of them. Then the fluid is cen- 
trifuged, to concentrate them. The concentrated suspen. 
sion of bacteria is transferred to strips of filter paper, 
and drying is carried on rapidly in the cold, under 
vacuum. Then the strips are transferred into small 
sterile glass tubes, the air exhausted, and the tubes sealed 
until the bacteria are needed for experimental purposes. 
Bacteria of two botulinus types, as well as several other 
less harmful strains, have been alive and ready to re- 
sume growth after a year in vacuum-tube storage. 


Bees are suffering from poison dusts spread from 
airplanes and intended for the destruction of harmful 
insects. The harm done by this wholesale spreading of 
insect poison by the rapid and cheap airplane method 
was described by Dr, J. E. Eckert and, H. W. Allinger, 
of the University of Californa. The airplane dusting 
method, Dr. Eckert stated, is responsible for the reduc: 
tion by a round million in the number of hives or colo- 
nies of honeybees in the United States during the past 
three decades. The bees are not always, perhaps not 
usually, affected by the poisoning of the flowers of the 
crop plants being protected by the dusting. The mis- 
chief is apparently more often caused by the drift of 
part of the deadly dust into the flowers where they are 
working. Bees gathering nectar are usually killed by 
the poison before they can reach the hive. Pollen 
gathering bees, since ‘hey do not swallow their gleanings 
but carry it in hair-baskets on their legs and bodies, get 
home with the poisoned food and. give it to the young 
bees in the brood, thus cutting off the increase of the 
colony at its source. 


How far corn roots grow through the soil has beet 
determined by a new method, described by Dr. J. D. 
Sayre and Dr. V. H. Morris, of the Ohio State Agricul- 
tural Experiment Station at Wooster, Ohio. The method 
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SCIENCE—ADVERTISEMENTS 


BROOKLYN BOTANIC GARDEN MEMOIRS 


Volume I: 33 contributions by various authors on 
genetics, pathology, mycology, physiology, ecology, 
plant geography, and systematic botany. Price, $3.50 

s postage. 

Solem II: The vegetation of Long Island. Part I. 
The vegetation of Montauk, etc. By Norman Taylor. 
Pub. 1923. 108 pp. Price, $1.00. 

Vol. III: The vegetation of Mt. Desert Island, 
Maine, and its environment. g Barrington Moore 

. and Norman Taylor. 151 pp., text-figs., vegeta- 
tion map in colors. June 10, 1927. Price, $1.60. 


AMERICAN JOURNAL OF BOTANY 


Devoted to All Branches of Botanical Science 

Established 1914, Monthly, except August and 
September. Official Publication of the Botanical So- 
ciety of America. Subseriptions, $7 a year for com- 
plete volumes (Jan. to Dec.). Parts of volume at 
the single number rate. Volumes 1—21 complete, as 
available, $170. Single numbers, $1.00 each, post free. 
Prices of odd volumes on request. Foreign postage: 
40 cents. 


ECULOGY 
All Forms of Life in Relation to Environment 
Established 1920. Quarterly. Official Publication 
of the Ecological Society of America. Subscription, 
$4.a year for complete volumes (Jan. to Dec.). Parts 
of volumes at the single number rate. Back volumes, 
as available. $5 each. Single numbers, $1.25 post 
free. Foreign postage: 20 cents. 


GENETICS 


A Periodical Record of Investigations bearing on 
Heredity and Variation 


Established 1916. Bi-monthly. 

Subscription, $6 a year for complete volumes (Jan. 
to Dec.). Parts of volumes at the single number 
rate. Single numbers, $1.25 post free. Back volumes, 
as available, $7.00 each. Foreign postage: 50 cents. 


Orders should be placed with 
The Secretary, Brooklyn Botanic Garden 
1000 Washington Ave., Brooklyn, N. Y., U. 8S. A. 


BOSTON UNIVERSITY 


SCHOOL OF MEDICINE 


ORGANIZED IN 1873 


ANNOUNCEMENT 


may be obtained by application to 


THE REGISTRAR 
80 East Concord Street 


Boston Massachusetts 


CARNEGIE INSTITUTION OF 
WASHINGTON 


Is a research organization working in many 
ields. Its monographie publications are placed 
in the prineipal libraries of the world. Copies 
can be purchased at nominal cost. 


These publications comprise studies in the fol- 
lowing fields: 


ARCHZOLOGY HISTORY 
ANTHROPOLOGY LITERATURE 
ASTRONOMY MATHEMATICS 
BIOLOGY NUTRITION 
BOTANY PALZONTOLOGY 
CHEMISTRY PALZOGRAPHY 
ECOLOGY PHILOLOGY 
ECONOMICS PHYSICS 
EMBRYOLOGY TERRESTRIAL 
GENETICS MAGNETISM 
GEOLOGY ZOOLOGY 


Descriptive lists and prices may be obtained 
by addressing: 


CARNEGIE INSTITUTION OF WASHINGTON, 
WASHINGTON, D C., U.S.A. 


Coming In March 


Plants of the Vicinity of 
New York 


By H. A. GLEASON 


Compiled on a new principle, which makes it 
possible for anyone to identify wild flowers with- 
out previous experience. Clearly illustrated with 
numerous drawings; 250 pages, bound in flexible 
leatherette. $1.50. 


Other important books published by or procurable from 
The New York Botanical Garden, each an out- 
standing work in its field: 


Flora of the Prairies and Plains of Central 
North America, by P. A. Rydberg, 969 pages, 


600 figures $5.50 
Flora of Bermuda, by N. L. Britton and others, 
585 pages, 494 figures $3.50 


Manual of the Flora of the Northern States 
and Canada, by N. L. Britton, second edition, 


1122 pages $2.50 
A Text-book of General Lichenology, by 
Albert Schneider, 230 pages, 76 plates $2.50 


Serial publications: North American Flora, Journal, Brit- 
tonia, Addisonia, and Mycologia—prices on application. 


Address all communications to: 


THE NEW YORK BOTANICAL GARDEN 
Fordham Branch P. 0., New York City 
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depends upon the fact that the element lithium, rare in 
ordinary soils, can be taken up by plants without ap- 
parent injury, and afterwards can be made to show its 
presence by a peculiar red color when burned. In the 
tests, a quantity of lithium salts is mixed with earth, 
and a core of this ‘‘lithiated’’ earth is planted twelve to 
eighteen inches deep between corn rows after the last 
cultivation. After harvest, parts of the dried plants are 
burned in the laboratory, and the flame examined with 
the spectroscope. The plants showing the characteristic 
red line of lithium are assumed to have sent their roots 
into the ‘‘lithium spot’’ in the soil. The possibility 
that the lithium may have moved through the soil, in 
solution, is ruled out on the ground that ‘‘it enters into 
the base exchange complex of the soil. 


CHRYSANTHEMUMS of a special kind are grown not for 
ornament but for the production of insect poison. Spe- 
cifically, they are known as pyrethrum, and their extract, 
pyrethrin, is one of the most widely used means of chem- 
ical warfare against many insect pec's. Dr. Brooks D. 
Drain and G. A. Shuey, of the University of Tennessee 
Agricultural Experiment Station, told how especially de- 
sirable strains of pyrethrum can be propagated without 
risking the loss of their valuable high poison content. 
The propagation consists simply in dividing the plants, 
much as ornamental chrysanthemums and other flowers 
of the same type are divided. If plants are grown from 
seed, the pyrethrin content is uncertain, but this vege- 
tative propagation eliminates the risk of hybridizing with 
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low-grade pyrethrum strains. The best pyrethrums jy, 
contain as much as two per cent. pyrethrin, while poar 
plants have as low as 0.6 per cent. 


THE popular belief that men are mentally superior , 
women, and that the number of extremely intelligent ; 
greater among boys than among girls, was dispelled }y 
a report by Professor Paul A. Witty, director of the 
psycho-edueational clinic at Northwestern University 
The popular misconception has been given support, Pro. 
fessor Witty pointed out, by observation of the outstand. 
ing proportional achievement of men in music, art, gi. 
ence and literature, and also by studies that have beg 
previously made of small numbers of gifted children, | 
fails, however, when large numbers cf boys and girls ar 
studied with the unprejudiced eye of scientific mental 
mental measurement. Altogether, 14,149 boys and 13,493 
girls, all students in secondary schools, were included iy 
the study. 


Rat fleas spread typhus fever in America, but they ar 
not mere mechanical carriers. The virus of the diseas 
multiplies in the body of the flea, according to a report 
by Dr. R. E. Dyer, of the U. 8. Publie Health Service's 
National Institute of Health. The investigation whieh 
disclosed how typhus fever is spread in this country has 
been carried on over a period of years by the federal 
health service. During the course of the investigations, : 
number of the men working on the problem contracted 
the disease. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


ELECTRICAL APPARATUS FOR BRAIN 
CENTERS 


ImprovED electrical apparatus for investigating the 
functions of deep brain centers and other remote nerve 
centers has been developed by Professor E. L. Chaffee, 


fof Harvard University, and Dr. Richard U. Light, of the 


Yale Medical School. 

Already in use im research at Yale, this improved 
method of investigation has been remarkably successful 
and holds promise of being of great importance in med- 
ical research, according to Professor Chaffee. 

The new apparatus has the advantage of eliminating 
one of the principal faults of previous experiments in- 
volving the electrical excitation of an animal’s nervous 
system, the necessity of connecting the subject to an elec- 
trical circuit by wires. 

This method necessitated either anesthetizing the 
animal, thus suppressing many normal functions, or re- 
straining the animal, thus interfering with normal reac- 
tions. The need of connecting the animal to an outside 
electrical source has been eliminated, thus allowing the 
animal to move freely and lead a normal life throughout 
the experiments. 

There is no interference with the animal’s regular 
habits of eating, sleeping, drinking and -exercising, the 
subject suffers practically no discomfort at all and thus 
much more significant results are obtained. 

The apparatus operates on the principle of induction, a 
small coil of wire, the secondary coil, being applied to 
any portion of the animal that the experimenter wishes 
to test. One end of this coil is attached to a platinum 
plate embedded in the animal’s tissues. The other ter- 
minal is connected to a very thin platinum wire, insulated 
its entire length except for the very tip, which may be 
touched to any brain center or nervous tissue that is 
under investigation. 

It is possible with this apparatus to confine the stimu- 
lus to a very small and accurately known region, and the 
tiny wound for insertion of the wire heals quickly and 
easily with no ill effects to the animal. 

Electrical energy is supplied to the small secondary 
coil from an external or primary coil in either one of two 
ways. The simpler form is a single coil three or more 
feet in diameter, large enough to enclose the small cage 
in which the animal is to live. 

The better form consists of three such coils mutually 
perpendicular to each other and enclosing a similar cage. 
This type of primary coil permits better control of the 
stimulus and therefore gives more accurate results. 
Variation of intensity in various parts of the cage is re- 
markably small. 

The interpretation of experiments involving this ap- 
Paratus must depend on the knowledge of the wave form, 
intensity and frequency of the stimulus. Professor 
Chaffee has developed the theory and experimental 
nethod which makes this possible, having first made cer- 
‘ain measurements and certain assumptions as to the 


electrical properties of the animal tissue through which 
the stimulus must be applied. 

The apparatus was designed to allow controlled varia- 
tion of intensity and frequency, and general control of 
wave form. The discharge through the three primary 
coils occurs in rotation, the frequency and switching 
operations being automatically controlled by vacuum 
tubes. 


ALUM TREATMENT FOR ENCEPHALITIS 


A NEW way of getting protection against infantile 
paralysis, encephalitis and similar diseases which invade 
the body through the lining membranes of the nose may 
result from studies just reported by Dr. Charles Arm- 
strong, of the National Institute of Health of the U. S. 
Publie Health Service. 

It was in the course of these studies that Dr. Arm- 
strong himself recently suffered an attack of encephalitis 
as a result of working with the infective virus for many 
months. 

Dr. Armstrong reports that a three per cent. solution 
of sodium alum dropped once a week into the nostrils of 
white mice enabled these animals to resist nasal infec- 
tion with the virus of encephalitis from the epidemic in 
St. Louis in 1933. This was because sodium alum of just 
that strength provided the right degree of irritation to 
make the nasal mucous membrane resistant to the en- 
cephalitis virus. Other strengths of sodium alum and 
other solutions, such as salt and sugar, were not as satis- 
factory. 

In the beginning of his investigations the mice were 
given weekly doses of the alum solution for several weeks 
before giving an infective dose of encephalitus virus. It 
was thought that perhaps such astringent or mildly irri- 
tating treatment, if applied in the face of an epidemic 
or in the presence of the virus, might enhance suscepti- 
bility to infection. 

Further investigation, however, showed that dropping 
the solution into the animal’s nostrils just before or 
soon after the infective dose did not increase their sus- 
ceptibility to infection, but might even lessen it. This 
point may be of significance in developing the method to 
give protection during epidemics. 

Dr. Armstrong’s work has not yet been given practical 
application, but reading between the lines of his scien- 
tific conclusions it appears that he believes it may pave 
the way for this in the future. 

The experimental work here recorded therefore sug- 
gests lines of study which may possibly lead to the de- 
velopment of procedure of practical value in preventing 
infections contracted by way of the nasal mucous mem- 
branes. 

Since not only encephalitis but the much-dreaded in- 
fantile paralysis is among the diseases that enter the 
body through the nasal membranes, Dr. Armstrong’s 
research, if it develops practical value, will be of tre- 
mendous importance in man’s fight against disease. The 
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latest research started from observations by himself and 
a number of other medical research men, that different 
substances could modify the local reaction to invading 
disease germs and viruses. That the effect is purely a 
local one was shown by the fact that mice that had had 
the nasal alum treatment were not able to resist the in- 
fective virus when it was injected into the brain instead 
of being introduced by way of the nostrils. : 


DISEASES OF GAME ANIMALS 


THE veterinarian’s difficulty in diagnosing the illness 
of an animal that can not speak to tell him ‘‘where it 
hurts’’ is encountered in aggravated form by the biolo- 
gist who undertakes to study the sicknesses of wild ani- 
mals in their native woods and waters. Yet it is impor- 
tant to understand the diseases of wildlife, for epidemics 
among game animals and birds frequently kill off a 
larger proportion of the afflicted species than all guns 
and traps put together, and can readily undo in a single 
season all the work of years of careful conservation and 
propagation. 

How an approach to a diagnosis of wildlife disease can 
be made was outlined before the meeting of the Amer- 
ican Game Conference by Dr. J. E. Shillinger, of the 
U. S. Biological Survey. 

Counting the pulse and taking the temperature, stand- 
by procedures of the physician and the veterinarian, are 
of little use to the student of wildlife diseases. Momen- 
tary states of excitement or fear, such as might be in- 
duced by the very approach or touch of a human being, 
so change a wild animal’s pulse and even its temperature 
that such readings would be quite meaningless. The wild- 
life ‘‘doctor’’ must depend on other diagnostic signs. 

The natural instincts of a wild animal or bird hinder 
his efforts still further, for it seems to be the habit of 
most wild creatures to simulate health as long as they are 
able to walk or fly at all. Only when they are very sick 
indeed do they betray their state by abnormal appearance 
or actions. And even when they begin to ‘‘look sick,’’ 
there is still a baffling sameness about their symptoms, 
whatever the specific ailment may be—the same lack- 
lustre appearance of fur or feathers, the same lassitude 
and ‘‘droopiness.’’ 

Yet there are at least some differences in appearance 
or behavior that may help the diagnosing biologist. Some 
illnesses, for example, may cause great muscular weak- 
ness without loss of appetite; lead poisoning is such a 
one. If animals die quickly, without much loss of flesh, 
suspicion may point at an acute infectious bacterial 
trouble. 

However, even with the best efforts, it is frequently 
impossible to tell what ails a sick wildlife population 
until you can find some dead specimens and subject them 
to a minute and methodical postmortem examination, 
Dr. Shillinger reports. He gave detailed directions for 
making such examinations. With the knowledge gained 
from dead victims of a disease, steps may then be pos- 
sible to better the lot of those yet living. 

The Biological Survey is cooperating with the Univer- 
sity of Minnesota in a wildlife disease survey of a sample 
game area. Results of a year of this work were reported 
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jointly by Dr. R. G. Green, of the University of Minn. 
sota, and Dr. Shillinger. 


ELECTRON TUBES USED IN ELECTRIc 
MOTORS 


(By Science Service) 


A NEw type of electric motor which is believed to jy 
revolutionary was described before the meeting of th 
American Institute of Electrical Engineers by th 
Swedish-born electrical engineer, Dr. E, F. W. Alexander. 
son, who is consultant for the General Electric Company, 

It can be ‘‘plugged in’’ right across the leads of , 
2,300-volt circuit and start gently and easily and no 
burn up. It uses electron tubes to turn alternating ew. 
rent into direct current so that the motor, although it 
runs off a-c, has the characteristics of a variable spee 
d-—c motor. Instead of being started with a special r. 
sistance device for controlling the current supplied t 
it, the new motor can start from the beginning at ‘‘ ful} 
throttle.’’ The starting of the motor can thus be mai 
entirely automatic from a remote point miles away if 
desired. 


At an experimental installation at Schenectady the § 


motor used is of 400 horsepower. The motor in a house. 
hold electric fan is seldom more than one quarter horse- 
power. 

In describing the new application of electron tubes to 
the field of electric motors Dr. Alexanderson in his paper, 
presented with A. H. Mittag, of the General Electric 
Company, told how the thyratron tubes employed take the 
place of the commutator in the usual motor. 

A commutator consists of the copper segments at th: 
end of the rotating part of an electric motor. Brushes 
usually of carbon, bear against it and pass current 
through the rotor in the proper way. The make ané 
break of such arrangement finally leads to sparking 
the brushes, which requires a cleaning of the commu 
tator and a reshaping of the brushes. With the electron 
tube commutator device such hindrances are avoided. 

The new motor has a stationary armature and a revolr- 
ing field of the type used in synchronous motors. The 
armature, however, is provided with a special winding. 
Unidirectional current is supplied by means of a group 
of full-wave rectifying thyratron tubes which operate 
from the three-phase 60-cycle current source. 

The operation of the thyratron rectifiers is controlled 
by means of grids in these tubes so that power is sup 
plied to the motor windings in the proper sequence and 
amount necessary to give the required torque for oper 
tion. 


BACTERIA ON DRINKING GLASSES 


As many as 50,000 to 100,000 bacteria on a single 
glass were discovered by Professor W. L. Mallmann and 
E. D. Devereux, of the Michigan State College. 

The investigation covers the sanitary condition 0 
glasses at roadhouses, taverns, and saloons in cooperati0. 
with the Lansing department of health. 

The possible réle of eating utensils as a factor in the 
transmission of disease has been demonstrated from time 
to time over a period of years, they reported to the St 
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ciety of American Bacteriologists. Tableware has been 
shown to be a carrier of the organisms causing diph- 
theria, pneumonia and tuberculosis and of two kinds of 
dangerous streptococcus germs. 

Since the repeal of prohibition there have sprung up 
numerous roadhouses, taverns and saloons for the dis- 
pensing of alcoholic beverages. Many of these places are 
inadequately equipped with means of cleaning and steril- 
izing glassware. In many places not even running water 
is available, to say nothing of hot water. As a result 
various methods of cleaning and sterilizing glassware 
have developed, many of which are extremely question- 
able. 

The investigation was started some months after a local 
health ordinance had gone into effect requiring the use 
of a chlorine rinse containing 200 parts per million of 
chlorine as a sterilizing agent for beverage glasses. 
Professor Mallmann and Mr. Devereux examined both 
the rinses being used and the glasses. Clean and dirty 
glasses were tested by swabbing the rims to a depth of 
half an ineh on the inside and outside. 

Few of the glasses were entirely free of germs, and 
as many as 50,000 to 100,000 bacteria were found on 
some. In most eases, there were more bacteria found on 
the rims of the clean glasses than the dirty ones. This, 
Professor Mallmann explained, is because the bacteria 
are washed off into the beverage in the glass. Neverthe- 
less many of the dirty glasses and some of the clean ones 
had streptocoeci on their rims. 

As a result of their investigation, they recommended 
certain provisions for sterilization of glasses. These 
included preliminary rinsing of the glasses to remove all 
beverage or other material, immersion for at least five 
minutes in the chlorine rinse or shorter immersion fol- 
lowed by five minutes draining without running off the 
chlorine water, and then a final rinsing in clean ice water 
or running tap water. 

After these recommendations were made effective by 
the local health department, a number of places were re- 
visited and the condition of the glassware was found 
improved. 


COSMIC RADIATION FROM ERUPTING 
STARS 


EXPLODING stars as the birthplace of the powerful 
cosmic rays are suggested by Professor Werner Kol- 
hoerster’s researches reported from Germany. 

It is not a new idea that more cosmic rays come from 
the spectacular erupting star in the constellation of 
Hercules than from the rest of the sky. 

Dr. Fritz Zwicky, of the California Institute of Tech- 
nology, a few months ago put forth the idea ‘that cosmic 
rays are let loose when a gigantic stellar explosion occurs, 
but he has felt that even the new Hercules nova, seen 
since December as a brilliant star near Vega, was too 
feeble to give many cosmic rays. 

Professor Kolhoerster has found that when he pointed 
his cosmie ray counters directly at Nova Hercules during 
its recent eruption the cosmic ray intensity increased as 
the star grew brighter and brighter. An article pub- 
lished in the Berliner Tageblatt states the cosmic ray in- 
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tensity increased from one to two per cent. as he sighted 
his cosmic ray ‘‘telescope’’ at the star. 

Hitherto observers have found no increase in ray in- 
tensity as they pointed their instruments at the sun or 
other stars in the sky; a finding which has led to the 
belief that cosmic rays come from interstellar space. 
Professor Kolhoerster’s discovery, if confirmed, suggests 
that these past researches were not timed properly; that 
the special nova type star is the one which needs watch- 
ing. 


ITEMS 


SUDDEN heart attacks, often masked under the name 
of ‘‘acute indigestion’’ and generally very alarming, are 
not so often fatal, it appears from investigations reported 
by Dr. Louis Faugeres Bishop and Dr. Louis Faugeres 
Bishop, Jr., who pointed out that recovery has been 
proved to be more frequent by far than formerly sup- 
posed. The circulation of blood in the heart muscle itself 
is the factor involved in many serious heart attacks, a 
fact which is gaining recognition, they emphasized. The 
increasing importance of this type of heart disease is 
widely recognized by insurance companies. A scientific 
instrument known as the electrocardiograph is of great 
value in detecting it. 


SEISMOGRAPHS, instruments whose normal function is 
the measurement of distant shakings of the earth’s crust, 
ean also be used to detect local tiltings so slight as to 
escape the most precise measurements by surveying 
methods. Professor John P. Delaney, of Canisius Col- 
lege, told of using one of his exceedingly sensitive seis- 
mographs for the purpose of studying ground tilt toward 
the southwest in the region around Buffalo, N. Y. 


FicureEs for pneumonia deaths per 100,000 of the popu- 
lation during the last few years have surprised health 
experts. Something apparently has happened to the 
affinity between pneumonia and influenza death rates. 
High death rates for these two diseases usually go to- 
gether, but during the year just ended and also during 
the year 1932, the picture was reversed, according to 
statisticians of the Metropolitan Life Insurance Com- 
pany. In 1934, reports from all over the country showed 
the fewest number of influenza cases in many years and 
the influenza mortality rate among the insurance com- 
pany’s industrial policy holders was half that of the pre- 
vious year. Contrary to expectation, however, there was 


a pronounced increase in the pneumonia death rate. On 


the other hand, 1932 began with an influenza epidemic 
and closed with the lowest pneumonia death rate on 
record up to that time. 


THE uneasy sea bottom off the Aleutian Islands, one 
of the most active earthquake regions of the world, took 
another shaking early on Wednesday morning, January 
23, when at 2:24.1 a. M., eastern standard time, a severe 
quake took place. Seismologists of the U. S. Coast and 
Geodetic Survey gave the epicenter location as latitude 
51 degrees north, longitude 168 degrees west. This is 
approximately 130 miles south of Unalaska Island. 


2093 
age 
Tne. 
be 
the 
the 
der. 
any, 
f 
Not 
1 it 
Te- 
to 
ful) 
ade 
if 
the 
to 
er, = 
ri¢ 
the 
he 
he 
~ 
nt 
nd 
at x 
on 
he 
te 
d 


4 8 SCIENCE—ADVERTISEMENTS ; Vou. 81, No. 2093 


42 


Writ’ 
proce 
theor 


Ost 


A tl 
whiel 
hous 


tems, 
2 Physicians’ and Laboratory Microscope 

E S C-106 
; Fixed stage, 12 cm. square Achromatic objectives: 

2 Illuminating apparatus with 

rack and pinion It is 


Condenser 1.2 with iris 40 nua. 0.65 ing 3 


Triple revolving nosepiece 90 unde 
Fine adjustment with gradu- 
> ated drum Huygens oculars 7x and 10x SE 


Price $167.50 f. 0. b. N. Y. 
A good dark-field outfit is obtained by adding: Cardioid condenser $27.00 


extra for oil im., with iris $4.00. Compensating ocular 15x: $12.00 
Give 
A satchel type of carrying case can be supplied instead 
. of the standard cabinet, at an additional cost of $4.50. ye 
plan 


Fifth Avenue 728 So. Hill Street 


: 
EBR 
i 
> 
sth 
Dr 
(| 
+ 
485 
= M 


15, 1935 SCIENCE—ADVERTISEMENTS 


New McGraw-Hill Books 


Briscoe's The Structure and Properties of Matter 


By H. T. Briscoz, Indiana University. International Chemical Series. 414 
pages, $3.75 
his new book attempts to interpret, from the chemist’s The most recent advances, such as the isotopes of hydro- 
point of view, some of the facts and opinions concerning gen, heavy water, cosmic radiation, and artificial radio- 
matter as they have been discovered or suggested from activity, are fully treated. Modern principles of wave 
Bthe time of Aristotle to that of Bohr and Schrédinger. mechanics are also explained. 


ISiacb and Stihler’s Quantitative Chemical Analysis 


By Aurrep Stock, Professor in the Technical High School at Karlsruhe, and 
ARTHUR STAHLER, University of Berlin. Translated from the fourth German 
edition by WiInToN PatNope, General Electric Company, and L. M. DENNIs, 
Cornell University. International Chemical Series. 176 pages, $1.75 


Written primarily from the standpoint of methods and in inorganic quantitative analysis, with the exception of 
procedures, this college laboratory course covers essential gas analysis. Details of apparatus and manipulation are 
theory and gives examples of all important methods used given. 


Osborn’s Physics of the Home. A Textbook for Students of 


Home Economics. Mew ¢hird edition. 


By FrepertcK A. Ossorn, University of Washington. McGraw-Hill Euthenics 
Series. 441 pages, $3.00 | 


A thorough discussion of those principles of physics’ electricity in the home, radio, etc. In the new edition, 
which have direct and constant applications in everyday although the general plan and character remain the same, 
household work.. Takes up heating and ventilating sys- much of the material has been rewritten to bring it up 


tems, home lighting, the contrast and harmony of colors, to date. 


\Marsh’s Principles of Phase Diagrams 


By J. S. Marsu, Associate Editor, Alloys of Iron Research. Alloys of Iron Re- 
search, Monograph Series. 198 pages, $3.00 


It is the intention of this book to offer a strong ground- mean and how they are evolved, the book covers singu- 
ing in the principles of phase theory, as well as a clear lary and binary systems, ternary systems and systems of 
understanding of ternary diagrams. In addition to a more than three components. About 180 diagrams are 
lucid, accurate demonstration of what phase diagrams given. 


Grogeins’ Unit Processes in Organic Synthesis 


Edited by P. H. Groaarns, Senior Chemist, Color Laboratory, U. S. Department 

of Agriculture. Chemical Engineering Series. 689 pages, $5.50 
Gives a systematic presentation of the principles and amination of the reactants and the mechanism of the 
problems of the more important and well-defined reac- reaction. The material also includes observations regard- 
tions in organie synthesis as they are found in actual ing the design and construction of equipment and illus- 
plant practice. Particular attention is given to the ex- trative technical applications. 


Send for copies on approval 


BOOK COMPANY, INC. 


30 West 42nd Street, New York _ Aldwych House, London, W.C.2. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


MALARIA IN CEYLON 

MALARIA, which has swept disastrously across Ceylon, 
is still a mystery disease to the U. S. Public Health Ser- 
vice. The emphasis on the green color of the causal 
parasitic cells appears to be the distinguishing character- 
istic that would set it up as a quite new malarial species. 

The three well-recognized species of malaria germs 
already known also have pigments; but two of them are 
described as dark brown to black, and the third as light 
brown. The darkest of them, the species causing the 
quartan or ‘‘four-day’’ type of malarial fever, is de- 
scribed by some observers as ‘‘greenish.’’ Dr. L. R. 
Williams, of the U. S. Public Health Service, states that 
if the British medical men on the island, who are exceed- 
ingly competent in the malarial field, describe the present 
form as green, it is not likely that they are confusing it 
with any of the already known species. 

All forms of malaria are caused by one-celled animal 
parasites, of the genus known to scientists as Plasmodium. 
There are three well-recognized species, and a number of 
varieties of less certain distinctness. Of the three known 
species, one causes quartan fever, one tertian fever, and 
one a most virulent type of tertian or three-day fever 
which, because of its seasonal nature, is called aestive- 
autumnal, or summer-and-fall fever. The parasites caus- 
ing all malarias pass through a most complicated life 
cycle, partly in the body of the human victim, partly in 
that of the carrier mosquito. In the human blood they 
attack the corpuscies, breaking them down as they them- 
selves multiply. Because of this peculiarity, the most 
marked of the many disagreeable effects of malaria are 
seen in the blood itself and in the organs where blood 
plays an important réle, especially the spleen, the liver 
and the red marrow in the spongy parts of the bones. 
In the especially vicious attacks of pernicious malaria 
that end in death, it is often found that so many of the 
red blood corpuscles are broken down that the tiny 
capillaries are choked with their debris. In other cases, 
death seems to result from simple massive poisoning from 
a toxin secreted by the parasites. 

The present terrific epidemic in Ceylon is not without 
precedent in that part of the world. In the Punjab, in 
northern India, more or less localized epidemics break 
out at intervals of a few years, seldom occurring twice 
in the same region. In these epidemics it is not uncom- 
mon for sixty-five per cent. of the population in the af- 
fected area to be attacked; and of the sick, sometimes a 
third or more will die. This is much more severe, though 
less extensive, than the present Ceylon epidemic where, ac- 
cording to cabled press reports, about a sixth of the total 
population are sick, with a death list representing only 
one in a hundred of those actually sick. 


GIANT MOLECULES 
EGG-SHAPED molecules so large that they may be seen 
with a microscope, the first time any molecule has been 
seen with such apparatus, have been discovered at Urbana, 


Illinois, in the x-ray laboratory of the University 9 
Illinois. 

A molecule is the smallest subdivision of a chemicy 
compound as it is known to man, in which its chemic 
properties are maintained. 

Scientists are hailing the new find as the foundatig, 
for a really successful synthetic rubber. It is believe 
present-day synthetic rubber-like products have beg 
made erroneously on the basis that rubber molecules eq¢) 
weighed 68,000 times as much as a hydrogen atom. 


The new super-giants of the molecular world weigh | 


500,000 times as much as hydrogen atoms; over seve 
times as large as previous estimates of rubber molecule, 

Yet the new giants are just at the limits of the micro. 
scope. They are but six one-hundred-thousandths of a 
inch long. 

Professor George L. Clark, of the chemistry staff anj 
pioneer in industrial x-ray work, made the discovery of 
the giant molecules. Their presence had been indicated 


by observing the fashion in which they bent, or diffracted, 


x-rays but only now have they been isolated for micro 
scopic observation. 

Botanists have known for years that the basic strv- 
ture of cellulose and plant products consisted of little 
crystalline particles linked endwise. These structures 
could be seen in a microscope and were made up of the 
giant molecules. 

The reason for failure of science to see the actual 
molecules before was that they were embedded in a 
jelly-like substance which had not previously yielded to 
any breaking-down process. 

The value of the new discovery for rubber-making in 
laboratories lies in the fact that no substance can be 
man-made until its exact molecular weight is known an 
used in the manufacture. 

From the discoveries of Professor Clark it appears, 
therefore, that rubber chemists need to make a rubber 
molecule nearly eight times as large as those with which 
they have been working. 

Man-made molecules of such enormous size have 10 
yet been produced in the laboratories. Few people evel 
suspected that such large molecules could exist. Pr: 
fessor Clark’s work shows that in plants these giants ar 
possible. Research is expected to complete the final 
laboratory step to make them artificially. 


CAUSES OF DEAFNESS 


Lone exposure to loud noise, such as boilermakers 
perience in the course of their work, causes deafness bY 
damaging part of the hearing apparatus, known as the 
organ of Corti. Strangely, however, the part of th 
organ most damaged by loud high-pitched tones is 
the part which picks up faint sounds of that pitch, 4 
group of investigators at Harvard University and Clark 
University have found. 

The investigation which gives new knowledge both of 
a cause of deafness and of the little understood mechani 
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| LaMotte Chemical Control Service 


1 Covering, PH Control 

| Boller Feed Water Control 
| Residual Chlorine Control 
| and others. 

standard routine tests developed by LaMotte Research De- 
| partment in cooperation with authorities in these fields. 
LaMotte outfits are standardized, accurate, inexpensive and 
easy to operate. Write for further information on the sub- 
| ject in which you are interested. 


LAMOTTE 
CHEMICAL PRODUCTS CO. 


Originators of Practical Application of pH Control 
418 Light St. Baltimore, Md. 


WANTED 


MANAGER to handle high-grade line of microscopes 
and optical instruments, also familiar with scientific 
specialties. Satisfactory arrangements can be made with 
the right person. Applications will be treated strictly 
confidential. Address: C. N. G., c/o Science, 3941 
Grand Central Terminal, New York, N. Y. 


GENERATION OF THE UNIVERSE 


And “Design For Living” 
ANALYSIS OF THE WORLD’S 
FUNDAMENTALS 
Price $1.50 Postpaid 


By PERCY A. CAMPBELL 
16208 Nelaview Rd., E. Cleveland, Ohio. 


“Jagabi” Type U 
Rheostat with 
Two Sliders. 


“JAGABI” RHEOSTATS 


HESE improved type ‘‘Jagabi’’ Rheostats 

have appealed especially to those users of 
fine-adjustment current-regulating devices who are 
primarily influenced by design, quality of work- 
manship, ruggedness and performance. There are 
four sizes and 76 different ratings—carried in 
stock, also a number of special types. 

Please write for Catalog 1370-8. 


JAMES G. BIDDLE CO. 


| ELECTRICAL ano SCIENTIFIC INSTRUMENTS | 
6200-83 Street Pa. 


~ east by a recognized authority. 


tion of a species of each genus. 


MANUAL OF THE 
SOUTHEASTERN FLORA 


ILLUSTRATED 


Being Descriptions of the Seed-Plants growing naturally in North Carolina, South Carolina, 
Georgia, Florida, Alabama, Mississippi, Tennessee and Eastern Louisiana 


JOHN KUNKEL SMALL 


Tus Manual replaces the author’s Flora of the Southeastern United States, 
published in 1903 (second edition 1913), for the Southern States east of the 
Mississippi River. It embodies the results of continued exploration and study, 


thus bringing up to date our knowledge of this floral region. 
The Manual is the only complete illustrated work on the flora of the South- 


In addition to analytical keys to the various plant groups, and descriptions 
of the orders, families, genera, and species, regional or altitudinal and geographic 
distribution, there are xxii+ 1554 pages and over 1500 illustrations, one illustra- 


Price $10.50 Postpaid 


THE NEW YORK BOTANICAL GARDEN 


Fordham Branch P. 0., New York City 
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of hearing was made by Dr. Hallowell Davis, Dr. Moses 
H. Lurie, Dr. Morgan Upton and Dr. Arthur J. Derby- 
shire, of Harvard, and Dr. Edward H. Kemp, of Clark 
University. 

The intensity of the sounds necessary to damage is 
sufficient to cause definite discomfort in the ears of a 
human listener and to cause his ears to ring afterwards. 
It might be compared to that of a steam whistle or 
riveter at a distance of a few feet. The power of such 
tones in physical terms is some 10,000,000,000 times that 
of the faintest corresponding tones which the human ear 
can hear. 

Because cats and guinea-pigs could not tell the scien- 
tists just when they stopped hearing tones, the electrical 
currents generated in their hearing apparatus were tapped 
something as a telephone conversation is tapped by a line- 
man splicing a wire from the phone line to his earpiece. 
In the case of the cats and guinea-pigs, the organ of hear- 
ing was connected to an apparatus which amplified the 
currents originating in it and carried these to a cathode 
ray oscillograph which wrote in light on a fluorescent 
screen a wavy line corresponding to the fluctuations in 
the current from the ear. 

The sensitivity to sound intensity of normal cats and 
guinea-pigs as determined in this way corresponds quite 
closely to the normal human audibility curve, the in- 
vestigators found. 

The cats and guinea-pigs were exposed to sound of 
varying degrees of loudness for varying lengths of time. 
With the electrical set-up, the point at which they lost 
sensitivity to the sound and could not hear the tones was 
determined in each case. As a check, the tissues of their 
hearing apparatus were then examined under the micro- 
scope for signs of damage. 

The results indicate that frequency of a tone as well as 
its intensity may be an important factor in determining 
whether or not it will damage the inner ear, it was re- 
ported, the tone of 2,500 cycles per second (about an 
octave above high C) being more effective than 600 cycles 
per second (a tone and a half above middle C). 

Considerable individual differences in susceptibility 
were also indicated. Intense exposure may sometimes 
cause extensive damage to the inner ear and correspond- 
ingly great loss of hearing, it appeared. Some of the 
eases in which the damage was moderate and localized 
gave information suggesting that a certain part of the 
hearing apparatus picks up tones of a certain range in 
pitch, thus shedding light on a highly complex problem 
which has not yet been satisfactorily settled. 


CARRIERS OF MENINGITIS 

WHILE epidemic meningitis is a relatively rare disease, 
it has been fairly prevalent all over the United States 
during the past few years. It is known to public health 
authorities as one of the seasonal diseases, which means 
that it is more prevalent at some times of the year than 
at others. In the temperate zone, in which we live, it 
is most prevalent during winter and spring, reaching a 
high point in March. 

Meningitis is an inflammation of the membranes cover- 
ing the brain and spinal cord. This inflammation may 
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be caused by various types of infection, such as tuberey, 
losis, pneumonia, streptococcus, ete. The type know “ 
epidemic meningitis is caused by an organism calleq thy 
meningococeus. 

Epidemic meningitis is spread chiefly by healthy oy, 
riers who carry the meningococci in their throats qj 
noses. Theoretically, the way to check meningitis yoy 
be by isolating all the carriers. This was found ty \, 
impossible during the World War, when the disease bry, 
out among the soldiers, because the germ may be carrie 
by one person to-day and by another to-morrow. 

For example, if a thousand people are examined, prj, 
ably about 5 to 20 per cent, of them will be found to} 
meningitis carriers. Examination of the same thous) 
people on the next day will disclose that five per coy 
are still carriers, but the group of carriers may be con. 
posed of entirely different individuals. And the sam 
will be true the next day, which illustrates the futility 
of trying to identify and isolate the carriers. | 

Sometimes a patient suffering from the disease giv, 
it to others. This must be guarded against by isolating 
the patient and disinfecting all discharges from the now 
and mouth, and the bedding, linen, etc. 

Crowded living conditions, such as exist in tenement 
in barracks during war time, or sometimes in the steerag 
of ships, are particularly favorable to the development of 
epidemics of meningitis. 

A serum has been developed for treating meningiti 
which has been partially successful. This has been on ths 
market for some fifteen years, but because of the irregy 
lar results obtained with it, the U. S. National Institut 
of Health is now engaged in investigations which it i 
hoped will lead to a more satisfactory product. 

The meningitis serum is made from the blood of horse 
which have been inoculated with the meningococcus. Tie 
U. S. National Institute of Health has been collecting 
different strains of the germ from all over this country 
and from Europe. At present the Institute laboratory hi 
over 300 living cultures. Most benefit is obtained whe 
the serum is used early. For this reason prompt recog 
nition of the disease is important. 

Examination of the fluid within the spinal cord for the 
presence of the germ is the only way of making an abs 
lute diagnosis of epidemic meningitis. For this purp0® 
the fluid is drawn through a needle. The operation # 
not dangerous and does not cause much pain. The serull 
is later injected into the spinal cord, so that it wil 
quickly reach the affected tissues. 


ELECTRICAL SOUND RECORDING 

A system of electrical sound recording has been ‘ 
vised by Professor Vladimir Karapetoff, of the depart 
ment of electrical engineering of Cornell Univers'!! 
His device makes it possible for a single performer to p" 
duce the effects generally achieved by a number of play’ 
ers. Each instrumental part is recorded electrically “ 
a separate record. These records are then synchronized 
into one composite recording. The final record produc’ 
the effect of a complete orchestral group. Or one Pp" 
may be cut out which the operator can play himself. 

The idea was conceived of using the electric pho 
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graph as a ‘“ partner and adjunct’’ in actual performance 
by instrumentalists and vocalists, rather than as a sub- 
stitute for home singing and playing. 

To put this idea in actual operation, he has assembled 
in his residence in Ithaca an elaborate outfit for making 
high-grade phonograph records on cellulose acetate and 
has added attachments to an electric phonograph for re- 
producing these records in connection with playing a 
musical instrument. 

The records of accompaniments were made by Professor 
Karapetoff himself, with the correct tempi, retards and 
accelerations, but without gradations of the volume of 
sound. This latter is controlled by a resistance operated 
by the performer’s foot, or by a second person familiar 
with the piece. In this way dynamic accents are intro- 
duced at will and the accompaniment is made to sound 
differently, depending upon the soloist, his mood, and the 
acoustic conditions of the room. Such accompaniment 
ean be made for any musical instrument, using the piano 
or any other desired instruments as the background. 


BUFFALO GRASS 

In keeping with the national reform program is the 
endeavor to reestablish buffalo grass on the now un- 
profitable plowlands of the Great Plains region. It has 
been found that a eycle of drought will easily wipe out 
all the agricultural gains made by years of ‘‘boom’’ 
wheat farming, and that winds often double the ruin 
and make it permanent by whirling away the soil itself, 
after drought and the locust have eaten every green thing. 

The old native vegetation of the short-grass country 
was dominated by buffalo grass, because of its impor- 
tance in the diet of the great herds of bison that once 
covered the plains. Buffalo grass is highly resistant to 
drought, will stand all but the most extreme cold, and 
with its everlasting habit of sending out ‘‘runners’’ like 
those of a strawberry plant it keeps an uninterrupted 
year-after-year hold on the soil. 

It is as good food for cattle as it once was for the 
native bison, and it can be made into handsome lawns 
and well-kept golf courses. 

It does, however, need encouragement to reestablish 
itself where it has been plowed out. It was thought at 
first that if an abandoned field were just left alone the 
buffalo grass would reclaim it. But experience has shown 
that this will not take place fully in less than 20 or 30 
years. Fortunately, its growth habits make it fairly 
easy to propagate. It will grow from seed and it will 
take hold as solid sheets of transplanted sod. 


ITEMS 

AN aluminum and sand filter that removes fluorine 
from water has been devised by Dr. S. P. Kramer, of 
Fort Thomas, Ky. Fluorine in drinking water is the 
cause of a dental disease known as mottled enamel. The 
condition has become so serious in the Southwest, where 
fluorine is frequently found in the water, that at least 
one town has changed its water supply and now obtains 
its drinking water from another source in order to pro- 
tect the teeth of its inhabitants. At one time it was 
feared that the water impounded by Boulder Dam would 
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prove useless because of reports of the high fluorine con- 
tent of the Colorado River tributaries. Dr. Kramer 
made a contact filter of river sand to which he added 2 
per cent. by weight of powdered aluminum. He reported 
in a previous issue of the journal, Science, that 
this filter removes fluoride from a solution containing 30 
parts per million of sodium fluoride. 


A NEw aid for diagnosing cancer and other diseased 
conditions of the breast is a powerful ‘‘ cold light’’ which 
enables physicians to see through the tissues and observe 
directly the tumors or other abnormalities. Clinical trial 
of the lamp has been made at the tumor clinie of the 
Michael Reese Hospital in Chicago under the direction 
of Dr. Max Cutler, who terms it ‘‘a simple, safe and 
valuable aid.’’ Transillumination, seeing through body 
tissues with the aid of a strong light, is not a new pro- 
cedure in itself, but this new lamp, powered by a 750- 
watt bulb, is said to provide much more intense light 
than other lamps hitherto used. A wall of circulating 
water cools it so that it can be applied directly to the 
skin with safety and comfort for the patient. 


ELECTROCUTION is the latest method of controlling or- 
chard insect pests at Massachusetts State College. Pro- 
fessor A. I, Bourne, Stewart D. Edmond and Professor 
C. I. Gunness are studying the effectiveness of five elec- 
tric insect traps in a local apple orchard to determine the 
practicability of the method on a wide scale. Each trap 
consists of a double wire screen enclosing a 75-watt 
frosted bulb., The light attracts insects at night but as 
they fly toward it they come in contact with the elec- 
trified sereen wire. Current at 110 volts cremates them. 
Some are only killed, however, and fall to a tray be- 
neath the trap. The present installation of five traps 
is already known to have killed 1,300 insects in a single 
night, not counting those so completely destroyed that 
identification is impossible. 


GLIDING swiftly down the canyons of New York and 
Brooklyn, new articulated streamlined trains of light 
weight will replace on the elevated track the rickety 
wooden ‘‘El’’ cars which for many years have crashed 
noisily up and down town, making the light trestles 
waver every time they come to a halt or started again. 
Two articulated units designed to fit the needs of the 
‘*El’’ by B. M. T. engineers have been built by the Pull- 
man Company in Chicago, according to The Engineering 
News Record. It is expected that they will make possible 
a modernization of elevated lines to the point where ser- 
vice and safety standards will equal those of the sub- 
ways. Built in the days before present engineering 
standards, most of New York’s elevated tracks were not 
designed to support the heavy coaches and cars which 
now are the accepted rule for safety and comfort. Con- 
sequently ‘‘El’’ coaches have been flimsy; not strong 
enough to have the good qualities of heavy cars, and not 
built with the advantages of present-day design in light 
aluminum-alloy construction. 
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SIMPLIFIED 
MICRO-PROJECTION APPARATUS 


W. 


Compact—Light Weight—Brilliant Illumination 


HE parts of the instrument are housed in a metal case in 
such a manner that troublesome adjustments are practi- 
cally excluded. A special condenser ensures a correct beam 
of light. The source of light is an arc lamp, which is so ar- 
ranged that each carbon can be adjusted independently. The 
position of the arc may be examined on a ground glass in the 
cover of the housing. The carbons are adjusted by two milled 
knobs which are coaxial and so arranged that they may be 
simultaneously worked by one hand. 


Price with reversing prisms, but without microscope, includ- 
ing 100 pairs of carbons, for 110 v.D.C........... $130.00 


A copy of catalog Micro 451/32 will be sent on request 


CARL 3, 


fth Avenue 728 So. Hill Street 
‘LO $3 = 
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Unusually clear and 

simple presentation * 
Interesting applications | 
of physics to modern life = 


A wealth of thoroughly J | 


tested problem material * 


AN INTRODUCTORY COURSE 


COLLEGE PHYSICS 


600 line drawings, 
34 half-tone repro- 
ductions of photo- 
graphs, 12 woodcuts, 
24 portraits, 1 four- 
color plate. 


694 pages of text. 
Bound in rosewood 
red cloth, banded in 
black and stamped 
in gold. Crown 8vo. 


Published 
February 19th. 


Price, $3.60. 


By Newton Henry Black 


ASSISTANT PROFESSOR OF PHysics, HARVARD UNIVERSITY 


This new text furnishes a comprehensive one-year course in 
college physics. Especially prepared for the student who has had 
no previous training in physics, or whose training is inadequate 
for more advanced texts, it presents the funaamentals with ex- 
ceptional thoroughness, clarity, and simplicity of explanation. 
It makes an easy approach to the subject through simple 
machines. Appeal to student interest has been made through 
the applications of physics to modern life—mechanics and elec- 
tricity being stressed for their commercial importance today; 
but these applications remain secondary to the teaching of funda- 
mental principles. Brief, pointed summaries of every chapter 
help the student in reviewing. Hundreds of new illustrations 
assist in the understanding of the text and contribute to the 
attractiveness of the book. More space than usual is given to the 
description of lecture-table experiments. There is an abundance 
of fine problem material, all well-graded and carefully tested. 
All material is based on long teaching experience and has been 
well tested for its teachability and effectiveness, 


THE MACMILLAN COMPANY 


NEW YORK 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE DISCOVERY OF X-RAYS FROM THE 
SUN 

X-RAYS generated in the sun bombard the earth in- 
eessantly, according to a report made by Dr. Ernst A. 
W. Miiller, of the Siemens and Halske Company of Ber- 
lin, as the result of a study of the electrified radio 
‘‘roofs’’ of the earth’s atmosphere. Unlike the sun’s 
light and heat, the solar x-rays of Réntgen radiations do 
not reach the solid crust of the earth. They are absorbed 
by the upper atmosphere down to a height of about sixty- 
five miles, where they electrify the air and create what is 
known as the Kennelly-Heaviside layer. This E layer, 
as it is also called, is the lowest of a number of the 
earth’s electrified roofs which keep radio waves from 
being lost in interplanetary space. It reflects the longer 
radio waves. 

The solar x-rays are thought by Dr. Miiller to be more 
penetrating or softer than the ultra-violet radiations 
known also to come from the sun. They are ‘‘soft’’ 
x-rays, having a wave-length around one hundred mil- 
lionth or one billionth of an inch. His report is based 
on deductions from many experimental results from En- 
gland, America and elsewhere. Radio observations dur- 
ing the 1932 solar eclipse and at other times indicated 
that the agent causing the electrification of radio roof 
E comes from the sun. At first it was thought that the 
radiation responsible might be great streams of sun-born 
neutrons or electrically neutral particles, and later 
ultra-violet sunlight was blamed. Calculations show 
that ultra-violet radiation is easily absorbed by the air 
and that an amount sufficient to create the radio layer 
would not plumb the depths of the earth’s enveloping 
ocean of air. Following the suggestion of Dr. W. F. G. 
Swann, of the Franklin Institute, Philadelphia—that 
fast electrons are produced in sun-spots—most of them, 
it is explained by Dr. Miiller, must lose their energy 
in the outer layers of the sun and in so doing generate 
x-rays. This generation also takes place in the un- 
spotted part of the sun. 


THE PREVENTION OF SILICOSIS 

MetTHops by which a combination of engineering and 
medical sciences are winning their fight against silicosis, 
once widely prevalent in dust-laden coal mines, was de- 
scribed at a symposium on the health of miners at the 
recent meeting in New York City of the American Insti- 
tute of Mining and Metallurgical Engineers. Silicosis 
is the disease of the respiratory organs caused by breath- 
ing rock dust. 

Dr. Donald E, Cummings, of the Saranac Laboratory 
for the Study of Tuberculosis, said that better mine 
ventilation, spraying with water of air passages and 
exposed surfaces, delaying of dust-producing blasts until 
the end of the working shift, all have combined to lower 
the incidence of silicosis in coal-mine workers. Water 
curtains, wall-like sprays which keep back dust, have 
made it possible to reduce dust concentration by 65 per 
cent. 


_ A new way of preventing dust with a hollow rock drij 
was described by Theodore Hatch, instructor in indus. 
trial sanitation at the Harvard Engineering School, 
Down the hollow drills flows swift-moving air, which 
blows the dust out through the bore hole into a dust 
hood connected with the mine exhaust system. Seldom 
appreciated, Mr. Hatch indicated, is the fact that in 
drilling one hundred feet of two-inch bore some 237 
pounds of dust will be liberated. In volume it totals 
three cubic feet. 

Dr. R. R. Sayers, of the U. 8. Public Health Service, 
authority on industrial dust, reported studies of what 
constitutes dangerous dust concentrations in mines. The 
human system, he said, can tolerate 50,000,000 dust par. 
ticles for each cubic foot of air if the quartz dust in 
it is not more than five per cent. If there is 35 per cent. 
quartz present, however, a -concentration of only 
10,000,000 dust particles per cubic foot must be avoided. 


RESEARCH GAINS IN AVIATION 

PEERING into aviation’s future, the National Advisory 
Committee for Aeronautics in its annual report issued 
recently foresees the following developments: 

Large aircraft of greater range and weight-carrying 
power, because aerodynamic efficiency increases with the 
size of airplane; engines of larger horsepower, made 
possible by the committee’s research on the fuel injec- 
tion principle; greater speed, through refinements in de- 
sign, reduction in drag and increased engine power, and 
greater use of wing devices that give high lift in order 
to allow modern high-speed airplanes to land at safe and 
slow speeds. 

Some researches at Langley Field on ways for con- 
verting a high-speed airplane wing into one with adequate 
lifting ability at low speeds are already being incor- 
porated into new designs of American airplanes. The 
increased speed of modern aircraft, resulting from in 
creased propulsive and aerodynamic efficiency, has been 
attended by undesirable and in some cases dangerous 
increase in speed. 

Experiments upon the location of engines in multi- 
engine planes and upon cowling for engines to reduce 
their wind resistance have greatly increased speed and 
engine power output without increasing fuel consumed. 
This research is largely responsible for the sensational 
increase in air transport speeds in the last two and three 
years. Engine research results justify the early develop- 
ment of the compression-ignition type of aircraft engine, 
using Diesel-type fuel, which is heavier, cheaper and !ess 
dangerous than gasoline. The building of an engine 
using spark ignition and hydrogenated gasoline is als 
foreseen. 

With the development of large airplanes and larg? 
liquid-cooled engines, there will come a need to house 
the engines inside the wings. This will call for differen! 
types and shapes of engines. Air-cooled engines a! 
expected, however, to be built in sizes up to 1,000 and 
1,200 horsepower. 
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Jn response to an inquiry by the Federal Aviation 
Commission, the building of two rigid airships for inter- 
continental service and the encouragement by the govern- 
ment of the private development and operation of large 
seaplanes across oceans were urged by the committee. 
Airships and large seaplanes will compete economically 
with Europe’s new high-speed superships. The problem 
of promoting private flying on a large scale calls for a 
combination of improved economics and greater safety. 


STONE AGE OCCUPANCY IN GERMANY 

THE Ilsen Cave in Thuringia, a deep cleft in a massive 
mineral-bearing rock formation, has recently been inves- 
tigated from top to bottom by Dr. Werner Hille, of the 
Institute for Prehistory in Halle, Saxony. His excava- 
tions have disclosed evidences of not less than five differ- 
ent extended periods of Stone Age occupancy. From 
century to century litter appears to have accumulated on 
the floor, so that studious dustmen can now burrow down- 
ward through the mess and read history from the present 
time back to the remotest yesterday in mislaid stone tools 
and lost bone needles. 

It was possible to differentiate five distinct layers of 
debris, each from six to ten feet thick. The top layer 
was ‘‘modern’’; it bore evidence of the work of miners 
during the Middle Ages and broken pottery recognizable 
as belonging to the Iron and Bronze ages. Then came a 
layer correlated with the Late Magdalenian culture period 
in France. This was the latest of the several Old Stone 
Age civilizations. In the Ilsen cave were found flint im- 
plements and the teeth of wild boar, fox and other ani- 
mals, the latter pierced as though for ornament. 

The lower part of the same layer showed a long gap 
in human occupancy, which probably coincided with a 
temporary return by the retreating glaciers of the Ice 
Age, for this part of the stratum is thick with the bones 
of rodents and small birds such as are now found along 
the northern coast of Siberia. Below this was another 
layer containing human culture remains. These again 
could be correlated with a French Stone Age type, this 
time the Aurignacian. There were relatively few flints, 
and the bones of game animals included those of the 
musk-ox, horse and wild cattle. A single human bone, the 
lower jaw of a small child, was also found. 

The lowermost tool-containing layer was also the rich- 
est in culture evidences. It was a multiple layer, showing 
occupancy by three different kinds of people. Uppermost 
were many patches of powdery charcoal, with fints and 
bone needles belonging to the Ehringsdorf culture type. 
Preceding the Ehringsdorf ‘‘family’’ the cave was occu- 
pied by people as yet not identified. But litter they left 
when they moved out showed that they hunted animals 
now extinet, including the cave bear, cave hyena and a 
species of rhinoceros. Below this great wealth of tell- 


| tale rubbish was a lesser deposit, left by the first ‘‘fam- 


ily’? that oceupied the cave. They must have been Stone 
Age ‘‘poor folks,’’ because their flint tools were but few, 
and of quartz and quartzite more than of flint, and their 
bone tools were small and not particularly good. 

There is still a tremendous mass of these ancient fam- 
ily heirlooms left in the unexcavated parts of the cave, 
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which Dr. Hiille plans to investigate in the near future. 
Dr. Hille has reported the results of his investigations to 
date to the German science publication, Forschungen wnd 
Fortschritte. 


ELASTIC AND MAGNETIC PROPERTIES 
_ OF METALS 

EXTENSIVE developments on the theoretical explanation 
of the relationship between the elastic and magnetic 
properties of metals, involving the orientation of egg- 
shaped atoms and changes in the atomic lattice work of 
metals under strain and magnetization, have been made 
by Professor Francis Bitter, of the Massachusetts Insti- 
tute of Technology. The use of oriented strains to assist 
in magnetization ard in the creation of permanent mag- 
nets is expected to be an important commercial develop- 
ment of this research. 

Assuming the tiny atoms of a metal to be egg-shaped 
and free to turn, the first result of tension applied to the 
metal, according to Professor Bitter, is that all these 
atoms line up with their long axes pointing in the same 
direction as the applied force. After a certain point, 
when the atoms are all aligned in this manner, the force 
is used to widen the atomic spacing, which can proceed 
until the breaking point of the metal is reached. 

By magnetizing the metal before applying the force, 
it has been found that a change in length of the metal 
is more easily obtained, since the magnetization has al- 
ready done the preparatory work of lining up the atoms 
along their long axes. There is an energy loss in hys- 
teresis which is expended turning the atoms into position. 
Also if a metal is stretched first, it will be much easier 
to magnetize, since stretching prepares the metal for 
further alterations, again by lining up the atoms. 

The results of the leading experiment on this problem, 
first performed .in Berlin by Dr. R. Becker, correlate 
closely with Professor Bitter’s explanations. In that 
experiment, a wire with a weight attached to its end was 
twisted, after which it oscillated for ten seconds before 
the vibrations ceased. A magnetic field, placed around 
the wire and parallel to it, so successfully lined up the 
atoms and overcame the internal friction that the oscilla- 
tions did not damp out for more than one hundred 
seconds. 


GENIUSES FROM MIDDLE CLASSES 

GENIUSES in largest numbers spring from the middle 
classes of our population, not just from the professional 
classes, studies of 3,000 school children by the Harvard 
Psycho-Educational Clinic indicate. In the opinion of 
Professor Edward A. Lincoln, of the clinic, ‘‘We need 
not expect complete social disaster as a result of the de- 
clining birth rate in the professional classes.’’ 

Nothing about the physical or mental status of the in- 
dividual child can be predicted from the occupation of 
the parent. Professor Lincoln also states that the bulk 
of our superior children do not come from parents who 
are in the highest occupational classification, although 
this group contributes more superior children in propor- 
tion to its numbers. 

Individual children differ more frequently and in more 
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important ways than has been supposed. The child not 
only differs from other children, but he grows different 
from himself as time passes. 

No one trait from the measurement of another can be 
estimated, nor can a series of measurements be taken 
early in a child’s career, to be used unmodified as a basis 
for prediction of his status at a remote date. The study 
of each individual child must be genetic. Measurements 
must begin early, and must be continued from time to 
time, keeping full and complete records of everything 
that can be found out about him. 

Beginning in 1921, those at the Harvard Clinic have 
examined 3,000 children and re-examined them each year 
to make note of their individual development. The study 
was conducted under the direction of Professor Walter 


F. Dearborn. 


LYSATES AND INCREASED 
PRODUCTIVITY 


INCREASE in weight and productivity of farm animals 
may be accomplished by injecting lysates into the mus- 
cles of the animals, experiments of Soviet scientists have 
shown. Lysates are, they explain, medicinal preparations 
obtained from various organs of animals by means of 
artificial digestive processes. 

Young pigs, after receiving injections of a special 
lysate, have shown a weight increase of 20 per cent. or 
more as compared to control animals. Three injections 
of the same material have increased the weight of adult 
pigs 24 per cent. The same preparation when introduced 
into the muscles of horses strengthens these and increases 
the endurance of the horses themselves. 

Lysates have also been used to increase the milk pro- 
duction of goats and cows. The treatment has resulted 
not only in increase in actual quantity of milk, but also 
in an increase of the period of lactation itself. Special 
ovarian lysates have increased significantly the number 
of eggs laid by hens, and the fat deposits in the hens 
thémselves have also been increased by suitable mate- 
rials. Of twenty-four cows which had been sterile for 
from one to three years, nineteen produced offspring 
after treatment of this sort in another experiment. 

At the present time, attempts are being made, by cer- 
tain Soviet investigators, to apply lysate preparations in 
combatting epizootic diseases in stock-breeding. The 
fundamentals have been laid in experiments carried out 
in Leningrad, at the All-Union Institute of Experi- 
mental Medicine, where a lysato-vaccine against typhoid 
fever was obtained, in combination with a splenic lysate. 
One injection of this preparation alone was sufficient to 
render immune all the mice receiving a double mortal 
dose of typhus-culture, 


ITEMS 


ULTRA-VIOLET rays, at appropriate wave-lengths and 
strength of dose, are fatal to the eggs of certain para- 
sitie worms, experiments at the Smithsonian Institution 
have demonstrated. The total energy of the light applied 
was equivalent to that of twelve days of average July 
sunlight, though the actual raying usually occupied only 
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a few hours. Previous observers of the killing effec, 
of sunlight on these eggs had ascribed them simply t 
heating and drying out. But the present experimenters 
W. H. Wright, of the U. S. Department of Agriculture 
and Dr. E. D. McAlister, of the Smithsonian Institution 
feel that they have demonstrated a direct lethal effec 
due to the ultra-violet radiation itself. 


A SIMPLIFIED and speedy method of studying atom 
layers in metal crystals has been developed by Alden BR. 
Greninger, of the graduate school of engineering, Har. 
vard University. This is a variation of the scheme of 
the German, Max Laue, for ‘‘fingerprinting’’ atoms ip 
a crystal by making the atoms diffract x-rays and having 
them fall on photographie plates in characteristic spotty 
patterns. From these x-ray patterns science has been 
able to tell what type of crystal structure produced them, 
Such knowledge is vital for studies of metal weaknesses, 
Instead of making x-rays pass through the crystal, which 
had to be cut in fairly thin sections in the former Laue 
method, Mr. Greninger cuts a hole in the photographic 
plate, passes x-rays through it, lets them fall on the sur. 
face of the crystal being studied and finally catches them 
on the plate as they are diffracted backward. From the 
characteristic pattern thus obtained the arrangement of 
atom layers in the crystal can be calculated with relative 
simplicity. 


GirL college students make less noise but complain 
more about it than men students. A survey of campus 
and dormitory noises made by Dr. Donald A. Laird, di- 
rector of the Colgate University psychological laboratory, 
announced at Vassar College, one of the colleges studied, 
attributes the noise irritation of the woman student to 
‘‘the better discrimination and use women make of their 
senses.’’ While the volume of noise in the women’s col: 
leges records fewer decibels on the measuring audio- 
meters, higher-pitched voices of the girls make the noise 
problem more acute even though they are softer in vol: 
ume than the bass and baritone voices of the men. 


THUNDERSTORMS and asthma have baffled a group of 
scientific men at the University of Illinois Medical Col 
lege. These investigators, Dr. Tell Nelson, Dr. B. 2. 
Rappaport, Dr. William H. Welker and Dr. A. G, Canar, 
know they can relieve asthma sufferers by putting them 
in an air-conditioned ward or room, but they are wp 
against a blank wall as to why the thunderstorm sets the 
patients back. They believe some factor ether than po 
len, temperature, humidity and ozone must play a part it 
bringing on asthma attacks, Filtering out the offending 
pollens helps the asthma sufferers materially. Keeping 
the humidity low and the temperature relatively col 
stant helps even more, they now report to the Americal 
Gas Association. But even patients who were free 0 
symptoms developed attacks of asthma while in the ai 
conditioned ward shortly after a severe thunderstorm 
Patients in the air-conditioned ward, however, suffer 
less severe attacks after the thunderstorm and recover 
more quickly than patients who had been in a room wit 
filtered but not conditioned air. 
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READY IN MARCH 
Two Important New Books 


Branson and Tarr’s 


INTRODUCTION TO GEOLOGY 


By Epwin Bayer Branson, Professor of Geology and Paleontology, and W. 
ArtHuR Tarr, Professor of Geology and Mineralogy, University of Missouri. 
In press 


In this elementary text the authors lay particular emphasis upon basic principles and geological 
reasoning rather than technical data. The book gives a broad survey of the fundamentals of both 
iphysical and historical geology in a simple, logical presentation which the beginning student can 
easily understand. Throughout, mere memorization of terms is avoided. The arrangement of 
material differs from that ordinarily followed, since the authors seek to develop the sequence of 
events in the study of the earth and its materials according to their origin. The text makes clear 


the positive relationship between the different geologic processes and the organization of the earth 


materials, thus fitting the whole into a connected story of the earth. The treatment of historical 
geology attempts to give, without technicalities, a clear understanding and appreciation of the 
subject. Although the book is unusually concise, it adequately covers all the essentials. 


[Knowlton’s 


PHYSICS FOR COLLEGE STUDENTS. 


New second edition 


By A. A. KNow.ton, Professor of Physics, Reed College. 620 pages, $3.75 


Here is the second edition of a pioneering text which for nearly seven years has been a standard 
in the field. Knowlton’s Physics was one of the first textbooks to succeed in presenting physics 
from the humanistic viewpoint. It tells, in an interesting, readable style, the absorbing story of 
man’s progress in the mastery of his physical environment, and at the same time gives the student 
asound, solid foundation in physical science. These features, so well liked by both teachers and 
students, are retained in the new edition. In revising the book Professor Knowlton has simplified 
the treatment, making it more teachable, and has rearranged the material to permit more conveni- 
fut division into term and semester fractions. Nevertheless, the basic pedagogical philosophy which 


phade the first edition so successful has not been abandoned, and the book continues to combine a 


‘timulating approach with sound scholarship. 


Send for copies on approval 


McGRAW - HILL BOOK COMPANY, INC. 


330 West 42nd Street, New York Aldwych House, London, W.C.2 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


SHORT RADIO WAVES 


Very short radio waves, only a few feet in length, 
have traveled record distances in Harvard experiments 
and warm air currents riding above colder air masses are 
believed to be responsible. 

Using a 1} meter wave-length, signals have been ex- 
changed between a Cambridge experimental station and 
one at Mount Wachusett, Mass., a distance of 68 miles 
and probably a record for 14 meter transmission. 

Another record, for 24 meter transmission, is believed 
to have been established in the exchange of signals by 
the Blue Hill Observatory and a station on Mount Wash- 
ington, N. H., a distance of one hundred and forty-two 
miles. 

These unusually successful results are probably due to 
temperature inversions, according to Professor Charles 
F. Brooks, director of Blue Hill Meteorological Observa- 
tory at Harvard University, who has had a leading part 
in the ultra-high frequency radio research at the uni- 
versity. 

Ordinarily, air temperature drops with increase in alti- 
tude, temperature inversion occurring when the regularity 
of this fall in temperature is interrupted. Inversions are 
common at night, when the lower air is chilled. They are 
also caused by a warm current of air flowing above cold 
air near the earth, or by an unusually cold current flow- 
ing close to the ground under warmer air at a moderate 
height. 

There is a possibility of temperature inversion at four 
levels in the Kennelly-Heaviside region; at the base of 
the stratosphere; in the middle of the troposphere, and 
near the ground. Only the last two, however, seem to 
be of consequence in ultra-high-frequency radio trans- 
mission. 

When a temperature inversion occurs, the radio waves 
which spread horizontally through the atmosphere are 
refracted in passing from cold or relatively dense air 
into a layer of warm or light air. ‘ This refraction is 
similar to, but very much less than, the refraction of a 
beam of light which passes from water into air. 

Additional observations by G. W. Piccard, research as- 
sociate at the Blue Hill Meteorological Observatory, on 
transmission and reception of five-meter wave signals, 
showed that there is a well-defined daily change in signal 
strength, with good reception during the night, best re- 
ception during morning and evening, and poorest re- 
ception near noon. His automatic records also indicate 
that there is probably a seasonal fluctuation, with best 
transmission during the summer. 

The usual summertime inversion of temperature over 
the cold waters off the coast of Maine is believed to have 

been responsible for two exceptionally long distance trans- 
missions of 5-meter signals last summer. 

One was a signal sent from Blue Hill and picked up 
in a boat off Mount Desert Island, Me., more than 200 
miles away. Later in the summer, five-meter signals from 
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West Hartford, Conn., were received on Mount Cadilly. 
Mount Desert Island, Me., a distance of almost 300 mily 


CHEMICAL ELEMENTS 


Discovery of some twenty new varieties of the choy. 
ical elements, called isotopes, was announced to the Roy 
Society by Professor F. W. Aston, of the University ¢ 
Cambridge and former Nobel Prize winner, as the reg} 
of several years of exacting spectrographic work on , 
dozen elemental substances. 

The census of isotopes kept by Professor Aston shoy 
that two hundred and forty-seven stable element varie. 
ties are now known from seventy-nine of the ninety-tyil 
elements. 

Isotopes in chemistry correspond roughly to nov. 
identical twins in animals, since they are the same stuf. 
but the atom of one isotope has a different mass o 
weight than another isotope of the same element. 

The new isotopes are of the elements hafnium, thoriun, 
rhodium, titanium, zirconium, calcium, gallium, silve, 
carbon, nickel, cadmium, iron and indium. They wer 
discovered by mass spectrograph analyses made either 
by the anode ray or more usual discharge method. Tle 
mass spectrograph is an instrument that serves as an ex @iindic 


tremely sensitive balance for weighing the elements. Dr, 

Important also was Professor Aston’s announcement {heart 
that he had discovered rays from hafnium, thorium anigjMtions! 
rhodium for the first time. patie 


Because an average of three and a tenth isotopes forfof m 
every chemical element has been discovered, this is taken MMslowe 


to mean that there is a stable elementary atom for every In 
whole number weight from one to two hundred and ten mjmthus - 

Professor Aston believes that not many more such is: metal 
topes are unlikely to be discovered, at least for many M@eircw 
years, unless by quite new methods. wher 


Professor Aston cited with approval the theory of libriv 
Professor George Gamow, Soviet physicist now lecturil 
at George Washington University, Washington, D. (, 
that if more isotopes are discovered they will probably Pr 
be radioactive, breaking down into other isotopes. 


versit 
Not content with his pioneering explorations of atom 


varieties, Professor Aston said that he would modify lis ie 
apparatus in the hope of obtaining still finer and mort wea 
accurate measurements of atomic masses. Ab 
GLAND SURGERY AND HEART DISEASE 

r 

REMARKABLE success in the treatment of heart diseas *~ 
by removal of the normal thyroid gland was described # ad 
the University of Minnesota by Dr. Elliott Carr Cutler, ane 
surgeon-in-chief of Peter Bent Brigham Hospital, Bost a din 


and professor of surgery at the Harvard Medical Scho! Pr 
Dr. Cutler discussed this radical and sensational for 


magn 
of surgery wherein a part of the body distant to th hs m 
diseased part but having an effect upon it is attacked by hy: 


the surgeon, as an example of the surgery of the futur salts 
He spoke of this change in the treatment of the body * Hi . | 
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, unit as ‘‘A progression from anatomical to physiolog- 
jeal surgery. 

It is a step representing the greatly increased know]- 
nige of the function of the body and offering the hope 
that surgery Will become less and less a method by which 


parts of the body have to be removed in order to effect 


relief. 
Reporting observations made on sixty-four cases in 


which the thyroid was removed, Dr. Cutler reports that 
in spite of the almost hopeless condition of many of the 
vases either because of decompensation or angina pectoris, 
results were far more favorable than those following 
any other methods of therapy. 

Total thyroidectomy for heart disease was proposed in 
1932 and the first operation of this type was reported in 
1933. 

Both experimental studies and bedside clinical observa- 
tions had shown a close relationship between the thyroid 
gland and the heart, and it is known that patients who 
suffer repeated attacks of over-secretion of this gland 
eventually show signs of heart failure. 

Further observations showed that the speed of the 
blood flow roughly paralleled the basal metabolism in the 
body, rising when the basal metabolic rate was elevated 
and vice versa. Influence over the basal metabolic rate 
is only one function of the thyroid gland, but since it 
can be measured by a simple test, is commonly used as an 
indication of thyroid gland function. 

Dr, Cutler reports that in patients with decompensated 
hearts the speed of blood flow is slow. This interrela- 
tionship suggested that when the circulatory rate in such 
patients could not be raised by rest, drugs or other means 
of medical therapy, the basal metabolic rate should be 
slowed by removing the thyroid gland. 

In the sixty-four cases recounted, the only ones reported 
thus far, he found that thyroidectomy did drop the basal 
metabolic rate, which in turn demanded a slow rate of 
circulation. When this demand dropped to the point 
where it could be supplied by the crippled heart, equi- 
librium was established and compensation resulted. 


ABSOLUTE ZERO 


From the low temperature laboratory of Leyden Uni- 
versity in The Netherlands a new low in cold temperature 
is reported. Professor W. J. De Haas and his colleagues 
have reached one five-thousandth of a degree above abso- 
lute zero in their experiments. 

Absolute zero is 273.15 degrees below zero on the 
Centigrade scale, and 459.6 degrees below zero on the 
Fahrenheit classification. 

A mereury thermometer would freeze fast in its glass 


gstem and even the hydrogen in a gas thermometer would 


change to a mere drop of fluid. No thermometer in an 
ordinary sense can be used for so low a temperature. 
Professor De Haas measures his temperatures with a 


magnetic thermometer. How it works is bound up with 


lis method of- attaining the low temperatures. The Ley- 
den experiments are based on the fact that in chemical 
salts having random orientation of all their little internal 
init magnets, there will be less energy in the sample if 
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it is strongly magnetized in the field of a giant electro- 
magnet. 

Using special salts cooled first to the temperature of 
liquid helium at only 1.6 degrees above absolute zero, 
Professor De Haas lowered the energy of his samples by 
putting them in the field of 30,000 gauss. (Gauss is the 
unit of magnetism, just as volt is the unit of electrical 
potential.) The component of the earth’s magnetic field 
which moves compasses, by comparison, is only three 
tenths of one gauss. 

Then quickly the applied magnetic field on the sample 
was lowered from 30,000 gauss to but 25 gauss. The 
theoretical unit magnets of the sample, called magnetons, 
then went back to their normal random positions. They 
needed energy to swing themselves back. The sole place 
for obtaining this necessary energy was from the heat 
of the sample. Thus as the heat energy was used up, 
the sample became colder and colder. 

Shortly, however, the sample began to warm up again 
to the temperature of the helium bath. Professor De 
Haas measured the rate of this warming up process by 
detecting the magnetization of the sample. He obtained 
a curve showing how magnetization varied with tem- 
perature. 

The final step was to prolong the curve backward and 
in so doing he was able to deduct that the temperature 
of the lowest point was but one five-thousandth of a de- 
gree above the real ‘‘bottom’’ of all temperatures. 


NUMBER OF PEOPLE OVER SIXTY-FIVE 
YEARS OF AGE 

THE number of persons over sixty-five years of age 
that will be affected by the legislation for old-age pen- 
sions now before Congress is expected to increase greatly 
in the next few years, doubling in number in thirty-five 
years. 
America is rapidly growing older. Thirty-five years 
ago, at the beginning of the century, about 4,000,000 
people in the United States were sixty-five or older. To- 
day 7,500,000 persons are in that age group. By 1970, 
the aged will be increased to more than 15,000,000. This 
outlook for a rapidly aging population is revealed in 
figures presented to President Roosevelt by the Com- 
mittee on Economie Security. 

Thus, the report indicates, the problem of old-age 
security is one not of immediate relief alone, but of 
provision for a growing need in the future. 

Not only are the numbers of old people increasing, as 
one might expect in a growing population, but the pro- 
portion of old people is also becoming magnified. In 
1900, America had just a fraction over four per cent. 
in the age group over sixty-five. By 1930, this propor- 
tion had increased to 5.4. But by 1970 the committee 
expects the percentage to have reached 10 per cent. Of 
every hundred men, women and children in the United 
States thirty-five years from now, ten will be sixty-five 
years old or older. 

If you are now a young man of thirty, what are your 
prospects for the future? If you live for the next. thirty- 
five years, you will then be one of the 15,000,000 people 
in the United States in the ‘‘old age’’ group. The 
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chances at present are about even that you wiil be de- 
pendent, either on relatives, friends or public charity. 

Not so many people over sixty-five are finding employ- 
ment as they did in the past. If you have been a long 
time with one firm, a survey has revealed, you are less 
likely to be dismissed than a younger worker. If you 
have drifted about a good bit from job to job, you will 
not have that advantage. In case you do lose your job, 
you are far less apt to secure new employment than 
younger workers are. 

The committee estimates that although 31.6 per cent. 
of the men over sixty-five were unemployed in 1900, that 
high figure has increased to 41.7 per cent. in 1930. And 
the tendency is still upward. 

Will you have saved enough to take care of yourself 
during your old age? That depends upon your present 
income. Five and three quarter million families in the 
United States had in 1929 an income of $1,000 or less. 
They were not able to put aside anything for approaching 
rainy days. Ten and a half million families, the most 
representative American group, made between $1,000 and 
$2,000. These families saved a total of $750,000,000. 
A calculation will show that this seemingly large sum, 
when divided by ten and a half million, gives a sum for 
each family of but $71. 

The man who lives to be sixty-five years old may 
reasonably expect to live 11 or 12 years longer. Women, 
at the same age, may expect to live 15 years. If you 
should be among the 15,000,000 who are sixty-five in 
1970, and you wish to have an income of $25 a month 
for the rest of your life, you should have saved, the com- 
mittee estimates, about $3,300 or $3,600, not $71. 

Only families having incomes larger than $10,000 a 
year save as much as this amount on the average. 

If only this amount of income is allowed to all the 
people of sixty-five years and over, the cost of support 
of the aged would represent a claim upon current national 
production of $2,000,000,000 per year, the committee re- 
ports. Regardless of what may be done to improve their 
condition this cost of supporting the aged will continue 
to increase. In another generation it will be at least 
double the present total. 


DISEASE AND THE INTESTINAL TRACT 


THE upper intestinal tract has a natural disinfecting 
power that, when we are in normal health, kills off most 
of the germs that come into the stomach by way of the 
mouth, Dr. Lloyd Arnold, of the University of Illinois, 
reported to a recent meeting of the Chicago Medical 
Society. This is the reason why we do not have more 
diseases of the intestinal tract. 

He and his associates have been working for twelve 
years on determining the bacterial flora of the digestive 
tract. The lower intestine is very densely populated with 
bacteria, while the upper intestine and the stomach have 
normally very little bacterial life. The secretions of the 
stomach and upper intestine are acid in their reaction, 
while in the lower intestine the reaction is alkaline. 
There is, however, no division between the upper and 
lower intestines; it is the line of acidity that determines 
the height that the bacterial flora will ascend. Conse- 
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quently, if, for any reason, the acidity of the Upper 


digestive tract is lessened, the bacterial flora of the loyal 


intestine may ascend even as far as the stomach, gy; 
the disinfecting power of the mucous lining of the jy, 
testine is not able to function properly. 

Killing doses of cholera germs were fed to rabbi, 
whose stomach contents were known to be acid. Noy 
of these rabbits showed any effect of the germs. 1, 
disinfecting power of the upper intestine was able j, 
do its work. The same dose of cholera germs was givy 
to two groups of rabbits whose stomach and upper jp. 
testinal contents had been made artificially alkaline, 4) 
the rabbits in these two groups contracted cholera apj 
the majority died of the disease. Then a less-than-leth, 
dose of cholera bacilli was injected intravenously in ty 
sets of rabbits, one with normal intestinal reaction, th 
other artificially alkalized. The second series becam 
very sick, and mest of them died. The other set remainej 
healthy. 

Dr. Arnold states that studies they had made showed 
that in very hot weather the contents of the human ston. 
ach were always less acid than in cooler weather. The 
prevalence of dysentery and typhoid during the lot 
months is attributed to this cause, and if the diet js 
such that the acidity of the stomach and upper inte. 
tine is maintained at all times, few intestinal disease 
can develop. The natural disinfecting power of the up. 
per intestine will be able to prevent them. 


ITEMS 


DESPITE cold waves, the United States was 90 per cent. 
‘fhot’’ during January. Weather records covering the 
whole country for the month have been studied by statis 
ticians of the U. S. Weather Bureau, and the results of 
their figure-digestion have been announced. Nine tenths 
of the total area reported average temperatures for the 
month above normal for January. The Rocky Mountai 
region was relatively warmest, with temperatures in maty 
places ranging from six to twelve degrees above norma. 
The South also showed mean temperatures above normal 
though the paradox of extensive crop injuries from cold 
resulted from brief but sharp invasions of cold. Duriig 
one of these cold waves a tenth of an inch of snow fe! 
in New Orleans. 


THE air normally has more than enough oxygen to sl 
ply the needs of the human body, even under condition 
of strenuous physical exertion. The amount of oxygen 4 
man consumes in a minute is the same, whether lt 
breathes ordinary outdoor air or air containing 40, 60 0! 
90 per cent. of oxygen. These are among the conclusi0l 
of a study conducted by Dr. Francis G. Benedict at thé 
Nutrition Laboratory of the Carnegie Institution ¢! 
Washington. In the experiments which Dr. Benedict ' 
ported the amount of oxygen consumed was measurél 
first while the subjects were at rest, then while they 
pended measured amounts of energy on a bicycle, at! 
finally while they were recovering following the strenu0 
exertion. A helmet placed over the subject’s head enable! 
the investigators to measure the amount of oxygen (0 
sumed, whether the subject was breathing air oF ait 
enriched with varying amounts of oxygen. 
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“Leitz” 


Microscopes for 
all purposes. 


Micro 
Projectors. 


Microscopical 
Lamps. 
Metallurgical 
Equipment. 
Grinding - Pol- 
ishing and Rock 
Cutting Ma- 
chines for thin 
sections. 
Projection Ap- 
paratus for 
Opaque Ob- 
jects and Lan- 
tern Slides. 


Leica Camera 
and Film Slide 
Projectors. 


Expert repairing of Microscopes 


SPINDLER & SAUPPE, INC. 


Western Representatives 


SAN FRANCISCO LOS ANGELES 
86 Third St. 811 West Seventh St. 


LAMOTTE 
CHEMISTRY SERVICE 


ail This LaMotte Service includes a series of 

nT simple outfits for conducting the follow- 

al ing accurate tests: 

al, Blood Sugar—Icterus Index — Phenolsulphon- 
phthalein—Urine pH—Blood pH—Gastrie Acidity 
old — Calcium Phosphorus — Blood Bromides — Uri- 


ng nalysis—Blood Urea. 
ell Prices and information sent on request. 


LAMOTTE CHEMICAL PRODUCTS CO. 
418 Light Street Baltimore, Md. 


MICRO SLIDES 
COVER 
DO NOT FOG 


Ask your dealer—or write _ 
(giving dealers name) to © 


Ciay-Apams COMPANY 


25 East 26th Street NEW YORK 


ANNOUNCING 


CRYSTALLINE 
VITAMIN 


HE interesting researches by R.R. Williams and 

co-workers on the isolation of Vitamin By; have 
brought about an increasing interest in the study 
of the antineuritic vitamin. 

The preparation, in our laboratories, of Vitamin 
By in practical quantities enables us to supply the 
antineuritic vitamin in crystalline form, making it 
generally available to investigators and research- 
workers. 

The crystals are the antineuritic principle in the 
form of the pure hydrochloride. Their biologic po- 
tency is approximately 400 Chase and Sherman 
units per milligram. 

Vitamin By Crystals-Merck are marketed in vials 
containing 10 mgm. (0.01 Gm.). 

Further information will be furnished upon request. 


MERCK & CO. INC., RAHWAY, N. J. 


Manufacturing Chemists 


filter membranes 


. ... for fine filtrations 
. . . Of given porosity 
. . . Of tested porosity 


(bacteria, albumen, tested, etc.) 


for use in: 
Preparative Chemistry 
Colloidal Chemistry 
Biology & Medicine 
Chemical Analysis 
etc. 
Send for a copy of Catalog U3 (82 
pages) describing the membranes, appa- 
ratus, giving a summary of results, bibli- 
ography, etc. 


* Membranes 


tea Pfaltz & Bauer, Inc. 8. 3-8 

mondy- 

Bachman & 300 Pearl St., N. Y. C. 
Kratz. Please send me copy of Cat. U3. 


lulose Esters. 
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of water. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


ORCHIDS FROM TOPS OF PANAMA TREES 


ORCHID collecting among the tree tops of a Panama 
tropical jungle, by botanists standing in the bow of a 
native dugout canoe, was the experience of a scientific 
expedition from Washington University and the Missouri 
Botanical Garden, under the leadership of Dr. Carroll W. 
Dodge. Not only did the botanists paddle their craft up 
among the tree tops, but the road they followed was the 
ancient Spanish camino real, or King’s highway, over 
which once trotted caravans of horses and donkeys bear- 
ing the treasures of Peru. 

The apparently upside-down adventure was made pos- 
sible by the flooding of a large area of primal jungle 
with water backed up by the new 170-foot dam at Alal- 
huela, forming Madden Lake, to control floods and sup- 
ply power and lockage water to the canal. Areas for- 
merly reached only by arduous trips on paths cut through 
the dense jungle were easily explored in canoes. Since 
the expedition reached the lake before it was filled to its 
final level, regions now completely under water were 
studied as well as lower levels in the forests whose tree 
tops are still exposed. The party had the opportunity, 
also, to study the plants of the upper portion of the for- 
est before the trees died. So far as Dr. Dodge knows, 
this is the first time that such a chance has ever before 
been offered to botanists. 

More than 5,000 plants, representing about 1,800 
species, besides a large number of living lichens, orchids 
and tree-dwelling relatives of the pineapple, were added 
to the herbarium of the Missouri Botanical Garden in 
St. Louis and the collections of the garden’s tropical sta- 
tion at Balboa. 

Of the two other members of the expedition from St. 
Louis, Dr, Julian A. Steyermark, a graduate student in 
the Henry Shaw School of Botany, of Washington Uni- 
versity, returned with Dr. Dodge, while Paul Allen re- 
mained in Panama to make another trip with A, A. 
Hunter, manager of the tropical station. The expedi- 
tions are being financed partly by the Washington Uni- 
versity Science Research Fund, established by the 
Rockefeller Foundation, and partly by the Missouri 
Botanical Garden. 


THE NEGATIVE PROTON 

ALTHOUGH perhaps vainly, science is hunting for an- 
other fundamental particle—the negative proton—out of 
which atoms, and hence all matter, may be constructed. 
To explain and simplify present concepts of how the 
cores of atoms are composed which need protons, elec- 
trons and neutrons to fill the picture, it is hoped that it 
will be possible to find the negatively charged counter- 
part of the positively charged protons. 

This, in substance, is the conclusion of Professor 
George Gamow, now visiting professor of theoretical 
physics at the George Washington University from Rus- 
sia. Dr. Gamow, who first predicted the layers of energy 
now found within the atom nucleus, also predicted such 


negative protons still to be found. He reports that the 
search for the negative proton is difficult because may 
and the planet on which he lives may be in the wrong 
part of the universe. We live in a world where protons 
and electrons exist. Yet if the universe as a whole is 
electrically neutral there must be other regions and 
worlds where the opposite is true; regions where nega. 
tive protons and the newly discovered positrons make up 
atoms. One can think of the splitting of some giant star 
into two parts. One component might be like the sun 
and its planet earth. The other half might have charges 
of the opposite sign. The first part would be a region 
like that found on earth where protons and electrons 
predominate. The latter might be the negative proton 
world. 


TREE RINGS 


Usine a calendar of tree rings, complete from the 
seventh century A.D. down to the present, archeologists 
here hope to date diseases that plagued prehistoric 
Americans of the Southwest. Burial grounds of South- 
western Indians are yielding rich discoveries for an 
understanding of diseases in America before white men 
came, says Dr. John H. Provinse, assistant professor of 
archeology at the University of Arizona, who is studying 
diseases that marked the bones. 

‘*Reasonably conclusive’’ diagnosis of seven diseases 
that troubled American Indians in Arizona has been 
made. An eighth disease, syphilis, is doubtful, inasmuch 
as other diseases might have left the perforated palates, 
thickened long bones and other conditions that suggest 
this malady. 

Dr. Provinse reports that the question of the origin 
of syphilis in the Old World or the New may be settled 
by further study of pathological bones in the Southwest 
and by careful checking with the tree-ring dating charts 
developed by Dr, A. E. Douglass, astronomer of the Uni- 
versity of Arizona. The charts, which set in sequence 
annual growth rings of trees representing dates for many 
centuries, have enabled archeologists to discover the ages 
of over ninety pueblos and cliff dwellings. If fragments 
of wood, associated with burials of diseased Indians, can 
be dated by matching growth rings to dated rings of the 
tree-ring calendar, then dates in America’s ancient medi- 
cal history can be established. Syphilis, in particular, is 
not yet proved to have existed in America before the 
coming of Europeans. 

Among the ancient American diseases diagnosed by 
Dr. Provinse in the bones he has studied are Potts dis 
ease or tuberculosis of the spine; rickets; osteomalacia, 
a nutrition disorder of adult women resembling rickets; 
arthritis, and Paget’s disease, which distorted the bone, 
with such deformities as a bowing of the lower leg. 


CHITIN 


Rayon, synthetic lacquers and a thousand other things 
made from wood and cotton cellulose are now chemical 
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commonplaces. We no longer stop to wonder at them, 
for they are not miracles any more. Chitin, which is 
found practically throughout the invertebrate animal 
world, forms such things as the wings and body-shells 
of insects and the thick crusty armor of crabs and lob- 
sters. It contains carbon and hydrogen in about the 
same proportions as they are found in cellulose, but it 
has less oxygen than cellulose has, and it also contains 
nitrogen which cellulose lacks, and is to that extent 
chemically more nearly related to the proteins than to 
the carbohydrates. 

But it is as susceptible as cellulose to chemical ma- 
nipulation, and if industrial chemists were sufficiently 
interested could doubtless be converted into many of the 
same things that now are born from cellulose, such as 
synthetic fabrics, lacquers, plastics, transparent wrap- 
pings. Little has been done with chitin even by labora- 
tory chemists; nothing, apparently, with a view to possi- 
ble commercial applications. 

There is no lack of raw material. The lobster, crab- 
meat and shrimp packing industries turn out mountains 
of discarded shells every season, which are now just plain 
waste. These would have to be treated with acid, to 
extract the lime they contain, before they could be used. 
Another possible source of chitin, if it ever becomes a 
paying proposition, are the insect traps set in orchards, 
nurseries and other places where the value of trees and 
shrubs justify the expense of maintaining them. 


THE EFFECT OF DROUGHT ON PRAIRIE 
TREES 


DrouGHt, that blasted pasture and crop lands in the 
West last summer, took toll of the prairie groves of trees 
also. Careful observations made last summer on the 
trees that form natural outposts bordering on the great 
grasslands have been made available by Dr. J. E. Weaver, 
professor of ecology at the University of Nebraska. 
Few of these trees and shrubs were killed outright, but 
the varying degrees of injury suffered by the different 
species are considered worthy of study in connection with 
plans for the Great Plains shelterbelt, now under pre- 
liminary experiment to the west of Lincoln, Nebraska. 

Along the valleys, where the soil moisture is normally 
most abundant and evaporation rates somewhat lower 
than those obtaining on the uplands, there was neverthe- 
less a great deal of drought injury. Dr. Weaver and his 
associates noted willows and wild cherries nearly leafless 
in the heat. The leaves of box-elder were wilted and 
dried, and those of the silver maple were discolored as 
though by frost. 

Ash and elm, among the most favored trees for shelter- 
belt purposes, Dr. Weaver records as having wilted 
crowns; the ash, especially, was half dried and brown. 
Of the elms, the scorched leaves did not turn brown or 
bleech white as did those of other species, but took on 
4 bluish-gray color and soon fell to the ground. On the 
other hand, black walnut was scarcely affected, perhaps 
on account.of its excellent root system; nor were trees 
of this species found on even drier sites injured. Hack- 
berry appeared in fair shape. 

A contrast between two associated species in the same 
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environment is recorded by Dr. Weaver. In the border- 
ing belt of linden and red oak on a steep north slope, one 
third to one half of the leaves of the shallow-rooted lin- 
den were brownish-yellow and functionless; many had 
fallen to the ground. The more deeply rooted red oak 
had shown as yet no permanent injury, although the por- 
tions of the crown most exposed to the sun were wilted 
in early morning. In the bur oak forest that eovered 
the slopes of the hills, even greater drought prevailed. 
From a vantage point on a ridge, one could clearly see 
that many of their tops had been badly scorched and that 
the leaves were dried. Most convincing to many people, 
no doubt, will be the notation that the drought was toc 
mean even for poison ivy. Dr. Weaver states that long- 
established vines, two inches in diameter, bore wilted 
leaves even in the shade in early morning, from the crown 
to the base of the supporting tree. 


THE DANGER OF MILD CASES OF SCARLET 
FEVER 


ScaRLeET fever is spread not only by patients seriously 
sick with the disease but by convalescents and by car- 
riers, who are apparently well yet harbor the virulent 
germs in their bodies. Some of the worst epidemics have 
been caused by infected milk, but in every instance the 
infection has been traced to the presence of persons suf- 
fering from scarlet fever, either on the dairy farm or 
among persons handling the milk. 

The searlet fever germ is present in discharges from 
the mouth, nose and throat of the sick. If there is a 
discharge from the ears or from abscesses, this discharge 
may also be infectious. Because scarlet fever is so 
highly contagious and because a mild case in one indi- 
vidual may be responsible for serious or even fatal infec- 
tion in more susceptible persons, the importance of 
watching for symptoms and isolating suspect cases is 
emphasized by the U. S, Public Health Service. 

Children contracting scarlet fever feel suddenly tired, 
restless and peevish. High fever and sore throat are 
characteristic and usually there is a chill, vomiting or 
convulsions. These eariy symptoms are usually followed 
in a few days by a rash, which appears first on the neck 
and chest and soon covers most of the body. When there 
is any suspicion of scarlet fever, a doctor should be 
ealled and his advice carefully followed. This is impor- 
tant because of the serious effect which the disease often 
has on the heart, kidneys and ears. 

Great care must be taken to prevent discharges from 
the patient’s mouth, nose, throat and ears coming in con- 
tact with other persons. Dishes used by the patient must 
be kept separate from those used by other members of 
the family and all clothing worn by him should be dis- 
infected. Children exposed to scarlet fever should be 
kept away from school and from other children, during 
the period required for the disease to develop. The Dick 
test may be used to test the susceptibility to scarlet fever. 
This test makes use of the toxin produced by germs 
knowr. as scarlet fever streptococci. A minute quantity 
of this toxin is injected in the skin and if the child is 
susceptible a red area, about half the size of a dime or 
larger, will appear at the site of the injection in about 
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24 hours. If the exposed child is shown by the test to 
be susceptible but has not yet shown signs of scarlet 
fever, a larger dose of the toxin may be given at once. 
Usually five injections are given to immunize susceptibles 
against scarlet fever, but injections should be discon- 
tinued if symptoms of scarlet fever develop. 


THE VARIATION OF DISTANCE BETWEEN 
EUROPE AND AMERICA 

Tes in the solid earth which alter the distance be- 
tween the North American and European continents by 
as much as 63 feet have been discovered by Professor 
Harlan T. Stetson, visiting research associate in astron- 
omy at Harvard University, and Dr. A. L. Loomis, New 
York broker and scientist, who operates the Loomis 
Laboratory at Tuxedo Park, New York. These tides in 
the earth are believed to be caused by the moon through 
its gravitational pull much in the same manner as it 
causes ocean tides. They were discovered by the two 
scientists when discrepancies in astronomically checked 
clocks in Europe and in North America increased and 
decreased regularly with changes in the moon’s position. 

According to Dr. Stetson and Dr. Loomis, discrepan- 
cies between European and American clocks, astronomi- 
cally checked, indicate that the average difference be- 
tween the two continents may be increased by as much 
as thirty-two feet when the moon is pulling them apart. 
When the moon pulls them together they may be closer 
to each other by the same distance. In conducting their 
experiments, the two used United States time signals 
checked at Washington and broadcast from the Naval 
Station at Annapolis, Md., English time signals checked 
at Greenwich and broadcast from Rugby, and French 
time signals checked at Paris and broadcast from Bor- 
deaux. At specified times, each station picks up the sig- 
nals of the other two. 

Discrepancies between time signals from Annapolis 
and from Rugby were found to rise and fall with the 
moon’s position. A very similar curve designated the 
differences between Annapolis and Bordeaux signals. 
Between Rugby and Bordeaux, however, no such relation- 
ship was found, indicating that the phenomenon does not 
take place between England and France. By a stretch- 
ing of rocks it is well within the realm of possibility for 
the two continents to move as much as 63 feet apart. 
Such a movement would be equivalent to stretching a 
rock a yard long less than .0004 inches, an amount well 
within the elastic limit even of solid granite. 

It was at first thought that changes in the amount of 
time required for transatlantic radio transmission might 
be the cause of the discrepancies, or that the moon might 
lift the Heaviside ionized layer which reflects radio waves 
and thus gives them a longer distance to travel. Upon 
checking this, it appeared that no alteration in the 
Heaviside layer could account for the large size of the 
time discrepancies. In considering these aspects it was 
found that the average length of time required for trans- 
atlantic transmission is approximately .04 seconds. 


ITEMS 
A NEw theory of the electron’s size, which makes it ten 
times larger than previously held concepts, was an- 


nounced by Dr. Max Born, professor of physics at the 
University of Cambridge, and Professor Erwin Schirogg. 
inger, of the University of Oxford. The electron is ono 
of the fundamental particles out of which all matter jg 
composed. Present estimates of the electron’s size sug. 
gest that some ten trillion of them side by side wong 
be less than a half inch long. 


Dr. G. ARTHUR CooPER, paleontologist of the Smith. 
sonian Institution, has made a detailed study of ninety 
specimens of fossil trilobites, primitive relatives of crabs 
and crayfish, through all stages of their life development 
from infants a third of an inch long up to adults nearly 
four inches in length. In the particular species studied, 
the body form remained the same throughout life, but 
head and tail changed as the animal grew. Some of the 
specimens have been deposited in the U. 8S. National 
Museum and some in the Peabody Museum of Yale Uni- 
versity, but the bulk of them belong to Colgate Univer. 
sity, where they were discovered. 


DeEsPITE dust storms in the West and a severe cold 
wave over most of the country, recent grain-crop condi- 
tions are still favorable, the U. S. Weather Bureau 
reports. Winter wheat in the Ohio valley is in good con- 
dition and moisture is largely ample, relieving a long- 
continued drought condition. The moisture situation is 
also good in Iowa and Missouri. In the Plains region, 
where the dust storms occurred, the drought continues 
unabated, but in eastern Kansas and South Dakota there 
is at least enough soil moisture for present needs. Most 
winter grains are in satisfactory condition in the Pacific 
states. In the nearer Southwest, southern Kansas, Okla- 
homa and Texas, spring plowing and disking are al- 
ready well under way, and some plantings of spring oats 
have already been made. 


More people were in mental hospitals in New York 
State for treatment during the years of the depression 
than for a corresponding period before that economic 
catastrophe. During both periods the number was con- 
stantly increasing, but in the pre-depression era the 
increase was at the average rate of 1,600 per year. 
Since 1929, this increase has jumped to 2,500 per year. 
That all types of mental disease were affected to some 
extent by the economic crisis, although it may not have 
been the dominant fact in the increase in any one dis- 
ease, is the conclusion of Dr. Horatio M. Pollock, statis- 
tician of the New York State Department of Mental 
Hygiene. 


PLENTY of rickets-preventing ultra-violet rays pas 
through Chinese paper windows and these windows are 
far superior, in this respect, to ordinary window ass, 
it appears from measurments of various Chinese window 
materials made in the physics laboratory of Yenching 
University. Observers have repeatedly called attention to 
the fact that rickets is less prevalent among Chinesé 
than among Western children. Paper windows might, 
therefore, be used to replace the more expensive anti 
rickets window-glass now on the market, 
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we a FOUR RECENT BOOKS OF SCIENTIFIC INTEREST 


CAMBRIDGE 
UNIVERSITY PRESS 


A HISTORY OF EMBRYOLOGY 


By Joseph Needham 
xviii + 274 pp. 16 full page plates. $4.00 


A history of the subject from the earliest times down to 1814. 

‘‘Of textbooks setting forth the present state of knowledge in the highly important 
field of embryology there is no end, but there has been a real need for a full and 
connected story of how present knowledge developed. . . . This need is now excel- 
lently satisfied: a scholarly and well documented text, with numerous illustrations 
taken from the classics of science.”’ —The Science News Letter 


THE STRUCTURE AND REPRODUCTION 
OF THE ALGAE 


By F. E. Fritsch 


Vol. I. xvii+792 pp. $8.00 


The first comprehensive account in the English language of the morphology of the 
Algae. Together with the second volume, which is in an advanced stage of prepara- 
tion, it will deal with the Algae in the widest sense. The book is planned to assist 


alike the university student and the research-worker. 


PHYSICAL AND DYNAMICAL METEOROLOGY 
By David Brunt 
xxii+412 pp. 112 text-figures. $7.00 


An account of theoretical meteorology, especially of the physical aspects of the sub- 
ject, which represents the present state of our knowledge as completely as possible. 
Where theory has so far failed to explain the observed phenomena, the treatment is 
limited to a description of the observed phenomena, combined with such theoretical 


notes as may help to an understanding of the phenomena. 


RADIO ROUND THE WORLD 
By A. W. Haslett 
vii+196 pp. $1.75 
Of radio waves and their world-wide application in television, medicine, and 
communication. 


‘*A distinctly valuable contribution to popular science in that it is perfectly compre- 


hensible to the oft-mentioned ‘man in the street.’ ”’ 
—The Scientific Book Club Review 


Prospectuses will be sent on request 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE SOURCE OF COSMIC RAYS 


JUSTIFICATION for cosmic ray investigations must be 
found in their value as aids in our better understanding 
of the universe, rather than sources of industrial power. 
This was the basic philosophic theme of an address on 
cosmic rays given by Dr. Thomas H. Johnson, research 
worker at the Bartol Foundation, Swarthmore, Pa., under 
the auspices of the Carnegie Institution of Washing- 
ton, of which he is also an associate. 

‘*The total energy falling upon the earth’s surface in 
the form of cosmic radiation is about one thousandth 
that of starlight, one billionth that of sunlight,’’ said 
Dr. Johnson. ‘‘If the cosmic ray energy were equal to 
that of sunlight, the latter would still prove to be the 
better source of power, for the extreme penetrating 
ability of the cosmic radiation prevents its concentration 
for conversion into useful forms of work.’’ 

All evidence points to regions beyond the atmosphere 
as the source of the cosmic radiation. When the detect- 
ing instruments used by many investigators in widely 
separated regions of the earth are pointed horizontally 
the number of rays detected falls to a very small frac- 
tion of the normal vertical-ray count. Furthermore, the 
higher instruments are carried in balloons, the greater is 
the cosmic ray registration: on stratosphere flights a 
300-fold increase has been recorded. 

Intense electrical fields, somewhere in the universe, 
were suggested as the most likely sources of cosmic rays 
by Dr. Johnson. He said: 

**Accustomed as we are to electrical displays during 
thunderstorms and volcanic eruptions it is easy to im- 
agine similar processes taking place on stars. Nega- 
tively charged clouds of dust or vapor high above the 
surface of a star could draw from its atmosphere posi- 
tively charged atomic ions and project them, like the 
beam of a cathode ray oscillograph, into cosmic space. 
Nuclei of hydrogen and helium atoms, the principal con- 
stituents of stellar atmospheres, would thus become the 
cosmic rays. 

‘*During their passage through interstellar space small 
quantities of matter would be encountered in which sec- 
ondary positive and negative electrons would be gen- 
erated. The electron component could thus acquire a 
new significance as an indication of the amount of matter 
through which the primary protons have traversed be- 
fore reaching the earth.’’ 


THE STUDY OF AIRPLANE PROPELLERS 


New knowledge of propeller vibration and the possible 
causes of why propellers break in midair is reported by 
Dr. Walter Ramberg, Paul S. Ballif and Mack J. West, 
of the National Bureau of Standards. 

Such propeller failures, while rare compared with the 
number of propellers in service, usually have serious con- 
sequences. Often the flying broken parts rip through the 
wings of a plane, cause a wreck and sometimes loss of 
life. 


Because it was almost hopeless to try and measure the 


size of propeller vibrations and the forces in blades while § 


they were whirling rapidly, the government scientists pro- 
duced a comparable effect by working backward. 

Instead of the propeller receiving its vibrations during 
actual flight the experimental test was performed with g 
fixed propeller made to undergo the vibrations by having 
its propeller shaft twisted back and forth mechanically, 
Thus strains and stresses were experienced in the pro- 
peller blade similar to those encountered during normal 
operation. Most important, they could be measured. 

It was found the vibrations were those of resonance 
wherein tiny forces, timed at just the right period, built 
up and amplified one another until the total effect was 
enough to snap the blade. 

It is such resonance vibrations which are feared when 
a column of troops is ordered to break step when march- 
ing across a bridge. If all the foot beats happened to 
be timed near the natural vibration period of the bridge, 
the latter might collapse from the built-up stresses 
created. 

For the experimental propellers two vibration periods 
were found; one at the frequency of 35 times a second 
and the other 130 times a second. For the lower fre- 
quency of vibration it was found that the greatest 
stresses occurred at the middle of the propeller blade. 
Stresses experienced were determined by measurements 
on a special strain gage invented by Dr. L. B. Tucker- 
man, also of the Bureau. In the laboratory the scien- 
tists made eight propellers break artificially while vibrat- 
ing with their fundamental frequency. All the blades 
broke at the mid-point where the stresses were within 
a few per cent. of the maxima measured. 

The results of the research are reported in the forth- 
coming issue of the Journal of Research of the National 
Bureau of Standards. : 


THE DETECTION OF ULTRA-VIOLET RAYS 


AN old tin can, a bit of old rubber sheeting, a water 
jet and a spark gap are essential parts of a new ultra- 
violet detecting apparatus developed by Dr. R. D. Sum- 
mers, of the department of physics of the University of 
Pennsylvania. 

With the simple and inexpensive equipment it is pos: 
sible to hear the presence of the soundless and invisible 
rays which cause sunburn and likewise prove the presence 
of the still more piercing radiation from radium. 

Dr. Summers took an old tin can, eut out the top and 
bottom and mounted a piece of rubber sheeting across one 
end. Placing the can on its side he directed a fine stream 
of water against it. When no vibrations were present 
the water jet hit the rubber and flowed silently to a col 
lecting trough. Vibrations, however, make the water 
stream strike with less smoothness and—like the string 
and can telephone systems of boyhood—the sound comes 
out as a rattle and chatter. The same sounds issue from 
the can when a source of ultra-violet light or radium rays 
is brought into the vicinity of the apparatus. So sensr 
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| tive is the device that the ultra-violet light from a match 


yeld several yards away can be detected. 

The frequency of the clicks issuing from the apparatus, 
Dr. Summers finds, is a measure of the intensity of the 
ytra-violet light or of the radium rays. 

Immediately adjacent to the water jet is a spark gap 
ennected to a 2,000 volt source obtained from a small 
transformer like those used in lighting neon advertising 
signs and passed through a rectifying radio tube to con- 
vert it into direct current. The spark gap is adjusted 
to a distance where the spark is just unable to jump the 
gap. Attached to one spark gap terminal is an electrode 
st close to the stream of, water issuing from the jet. 
Being charged to 2,000 volts it attracts the water stream 
slightly. 

As ultra-violet light or radium rays fall on the copper 
terminals of the gap electrons are emitted and the con- 
ductivity of the gap cut down. At the same time the 
dectrical voltage on the gap is decreased. Hence the 
attraction of the terminal for the water jet is varied and 
the stream falls on a different place on the rubber sheet 
of the tin ean. 

It is the minute varied spraying of the water stream 
on the rubber—like a gardener watering a lawn—which 
creates the tell-tale sounds and thus detects ultra-violet 


light. 


AN INSTRUMENT TO INDICATE TEMPERA- 
TURE AND HUMIDITY 

A NEW instrument invented by Athelstan F. Spilhaus, 
of the Massachusetts Institute of Technology, has been 
called an ‘‘air mass indicator,’’ but for every-day pur- 
poses it might well be christened a ‘‘comfortometer.’’ 
It combines a thermometer to measure the temperature 
with a hygrometer to measure the humidity of the air, 
in such a way that a single pointer can tell you whether 
you have a right to be uncomfortable or not. 

The new instrument was designed to face the uni- 
versally known fact that humidity does have a lot to do 
with how hot or how cold it feels. As everybody has 
experienced many times, a hot, dry day is more toler- 
able than a hot, muggy one, because if there is little 
moisture in the air, perspiration evaporates readily, pro- 
ducing a cooling effect. A straight thermometer reading 
therefore means little, but combined properly with a hu- 
midity reading it has significance. 

Mr. Spilhaus has succeeded in doing this by having a 
pointer, which indicates humidity, move over a dial which 
itself moves to indicate temperature. The dial is of a 
rather thick crescent shape, and is pivoted at one end. 
Attached to it is a strip made of two metals that expand 
unequally when heated, and must therefore bend, thus 
causing the dial to move up and down. The humidity- 
indicating pointer is attached to hairs that lengthen in 
moist air and shorten in dry, causing it to travel back 
and forth over the dial. 

There are two kinds of dials. One, for scientists, is 
marked with symbols understood by initiates in the 
mysteries of meteorology. The other, for everybody’s 
use, bears such every-day terms as raw, keen, damp, dry, 
muggy, scorching, heat prostration. There is also a 
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blessed ‘‘island of comfort’’’ in the middle—though it 
looks discouragingly small as compared with the ‘‘sea 
of troubles’’ with which it is surrounded. However, at 
least for indoor use in really modern buildings, the air- 
conditioning engineer can see to it that the pointer does 
not stray off that ‘‘island.’’ 

The instrument can also be used as an ice warning 
indicator for aircraft. Ice formation on the wings and 
other surfaces of airplanes is a serious problem, but 
hitherto pilots have had no instrument to check by, other 
than a thermometer. But subfreeing temperatures are 
not dangerous unless the accompanying relative humidity 
is nearly 100 per cent. With an air mass indicator substi- 
tuted for the thermometer, the pilot can tell at a glance 
whether it is time to begin worrying about ice on the 
wings. 

Mr. Spilhaus emphasizes the fact that his instrument 
is not intended for use in forecasting weather. It is 
designed solely to give a more accurate and significant 
reading of the weather of right now. 


THE ANTIQUITY OF MODERN MAN 


THE cradle of modern man is again in doubt, as British 
scientists renewed their controversy over the age of 
African skeletons heretofore hailed as the oldest of mod- 
ern humans and said to be some 60,000 years old. 

A Scotch verdict of ‘‘not proven’’ is the set-back 
given to the antiquity of the African remains famous 
throughout the scientific world as ‘‘Kanjera Man.’’ 
Professor P. G. H. Boswell, geologist of the Imperial 
College of Science, announced in a letter to Nature that 
he visited the region in Kenya, East Africa, where the 
skeletal remains were unearthed, and that he failed to 
find the site. It had been his intention to establish the 
geological age of the earth layer where the bones were 
deposited, geological evidence being one of the most 
convincing clues to the antiquity of such human remains. 

The ancient human type called Kanjera Man, discov- 
ered by Dr. J. 8S. B. Leakey in 1932, consists of three 
skulls and skeletal fragments. These long-ago Africans 
walked erect and had other traits of modern human 
beings. Dr. Leakey has maintained that the site is of 
the Middle Pleistocene period of geologic history. This 
would indicate that Africa had humans of modern racial 
type so early that Europeans were still of the shambling, 
stooped Neanderthal race, a type which became obsolete 
and vanished from the earth. 

A conference of the Royal Anthropological Institute 
was called in 1933 to hear Dr, Leakey report on his dis- 
coveries, and the conference gave a verdict that he had 
not exaggerated the age of the African remains. This 
opinion was based partly on the types of animal bones 
associated with the bones of man. Meanwhile, Ameri- 
ean anthropologists have remained cautiously skeptical, 
awaiting such confirmation as Professor Boswell sought 
to obtain, and failed to find. 

Professor Boswell records that his failure in identify- 
ing the site was due partly to errors connected with the 
exhibited photographs of the earth beds, and to the fact 
that deposits in the area had frequently been disturbed 
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THE TREATMENT OF MYASTHENIA GRAVIS 

ConQuUEST of a rare and usually fatal disease of muscle 
weakness seems a little closer, with the announcement by 
physicians in London of a new method of treating it. 
The remedy, a complex chemical having the trade name 
of Prostigmin, is not a cure and provides only temporary 
relief. It is important, medical scientists point out, not 
only because it gives greater relief of symptoms than 
anything so far tried, but because it attacks the seat of 
the disorder. Apparently it repairs the mechanism dam- 
aged by the disease and consequently should lead to an 
understanding of its cause and possibly eventually to 
its cure. 

Results of Prostigmin treatment in seven cases of the 
disease have just been reported by Dr. E. A. Blake Prit- 
chard, of University College Hospital, London, to the 
Lancet. Dr. Pritchard used this treatment following the 
report by Dr. M. B. Walker, of St. Alfege’s Hospital, of 
unmistakable improvement she observed in three patients 
treated with Prostigmin. 

Myasthenia gravis is characterized by gradual weak- 
ness of the muscles, although they do not waste away. 
The patient first notices that he is getting very tired. 
He sees double. Then he may have trouble in walking, 
or in lifting his arms or in grasping things. His jaw 
muscles become weaker, finally they may be so weak that 
he can not chew. Various remedies have been tried, 
none, according to Dr. Pritchard, so successful as Pro- 
stigmin. 

Dr. Pritchard found that his patients showed some im- 
provement within the first five minutes after injection of 
Prostigmin and atropine. The latter drug is given to 
counteract the effects of Prostigmin on the heart. Within 
thirty minutes the patients improved to a degree far 
greater than when treated by any other method. 

The cause of this strange disease is not known, but it 
seems to be due to interference or blocking of the mes- 
sages from nerves to muscles. According to the theory, 
stimuli to muscles, the orders to go into action, are con- 
veyed by the liberation at the nerve endings of a sub- 
stance called acetylcholine. In myasthenia gravis the 
order for action is not delivered to the muscles, either 
because not enough acetylcholine is formed or else be- 
cause it is destroyed too rapidly. 

The ultimate usefulness of Prostigmin as a remedy for 
myasthenia gravis is somewhat doubtful, since this same 
medical authority points out that ‘‘it has yet to be 
learned whether frequent injection of the drug does more 
good than harm to sufferers from this disorder.’’ But 
because its effect is more than palliative in that it affects 
directly the mechanism that is out of order, Prostigmin 
may prove a most significant clue to final solution of the 
problem of what causes this disease and how it may be 
cured. 

ITEMS 

A NEW high figure for scarlet fever cases has been 
reached in the present wide-spread outbreak. Almost 
8,000 new cases were reported by state health officers to 
the U. S. Public Health Service during the week of 
March 2, the latest for which figures are available. 
More new cases are being reported than at any time in 
the past seven years. The present increase throughout 


Vow. 81, No,» 


the nation coincides with the usual seasonal rise , 
will therefore probably continue to the end of the mo 
as the peak of the seasonal rise in scarlet fever ¢ 
usually is reached by the end of March or the first 
in April. 

INFRA-RED radiation, the ‘‘dark invisible light’? 4 
lies just below the lower end of the visible spectrum, 
been found useful in the study of fossil leaves found 
layers of coal, by Professor John Walton, paleobotay 
of Glasgow University. Fern-like leaves in coal are usu; 
studied by lifting them off, carefully spread out on 9 
adhesive substance on a glass slide, which permits th 
to be handled under the microscope. Frequently th 
are so dark as to be quite opaque to both eye and came 
with ordinary light. But to infra-red radiation many 
them are transparent, permitting fine details of struct 
to be photographed. Professor Walton has reported ; 
his new technique to Nature. 


WHETHER the brightness of a meteor is due to the s 
of the shooting star as it plunges through our atmosphe 
or to the speed with which it is traveling should | 
known shortly as a result of investigations now in pro 
ress at the Harvard College Astronomical Observato: 
Observations are to be made under the direction « 
Fletcher Watson, assistant in astronomy, of each of tl 
meteor showers that occur at intervals throughout t 
year. The principal ones occur approximately on Ap 
22, May 25, July 29, August 12, November 17 and kk 
cember 12. 


THOUSANDS of young men at CCC camps who ha 
been completely free of pneumonia this winter are tl 
living prcof of the success of a new pneumonia vaccil 
discussed with physicians of the Johns Hopkins Medics 
School by Dr. Lloyd D. Felton, of the Harvard Medici 
School. After proving its safety by trying it on hims¢ 
nearly two years ago, Dr. Felton has given the vaccil 
to some three thousand men, none of whom develope 
pneumonia. In a control group of fourteen thousand wit 
did not receive the vaccine, about forty cases of pnt 
monia developed. The vaccine is made by chemical treat 
ment of the pneumonia germ, which bears the scientifi 
name Pneumococcus. A remarkable feature of the ne 
vaccine is that it protects against any of the four typ 
of pneumonia germs which may cause the disease. ‘lt 
vaccine for preventing the disease will not be ready ft 
public use until many more tests have been made. 


THE latest aid to infanthood is a tablet called cevitam! 
acid. The name is coined and means an acid containilg 
vitamin C. Its successful use in treating babies witl 
seurvy is reported by Dr. Arthur F, Abt and Dr. I. 
Epstein, of the Northwestern University Medical School 
Most babies are given orange juice or tomato juice, botl 
of which contain vitamin C, to protect them from scurvy: 
For babies who cannot retain either of these juices 
who have been deprived of it by circumstances until 
scurvy has developed, these physicians have successfull) 
used cevitamic acid in treating the disease. The acid # 
commercially prepared from vegetable sources, such 4 
cabbage, paprika, orange or lemon juice, and comes it 
tablet form, 
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SPECTROPHOTOMETERS 


L489-C For Absorption Measurements. 


1203 WRIGHTWOOD AVE 


IMPROVED TYPE 


For the determination of ab- 
sorption and reflection measure- 
ments throughout the visible 
range, a number of assemblies in 
economical combinations are avail- 
able to meet the various needs in 
the whole field of color analyses. 


The complete Spectrophotom- 
eter is built up of standard 
instruments which can be easily 
removed from the base for many 

other applications. 


Full on request. 


CHICAGO, U. S. A. 


ANNOUNCING 


CRYSTALLINE 
VITAMIN 


HE interesting researches by R. R. Williams and 

co-workers on the isolation of Vitamin By have 
brought about an increasing interest in the study 
of the antineuritic vitamin. 

The preparation, in our laboratories, of Vitamin 
By in practical quantities enables us to supply the 
antineuritic vitamin in crystalline form, making it 
generally available to investigators and research- 
workers. 

The crystels are the antineuritic principle in the 
form of the pure hydrochloride. Their biologic po- 
tency is approximately 400 Chase and Sherman 
units per milligrom. 

Vitamin By Crystals-Merck are marketed in vials 
containing 10 mgm. (0.01 Gm.). 


MERCK & CO. INC., RAHWAY, N. J. 


Manufacturing Chemists 


Further information will be furnished upon request. 


American-Made 
Giemsa Stain, 


using American dyes 
and American solvents 


Continued satisfied patronage en- 
courages us in our efforts in intro- 
ducing our GIEMSA STAIN made 
after the original method described 
by Giemsa in Deutsche med. Wochen- 
schrift, No. 31, p. 1026, 1905. 


We are supplying American scien- 
tists with an efficient stain marketed 
at a price that is reasonable by virtue 
of neither excessive cost of custom 
duty fees nor high priced unfavoraple 
foreign exchange: 


Fifty grams for $2.00. 


Gradwohl Laboratories 


3514 Lucas Avenue, St. Louis, Missouri 
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6 SCIENCE—SUPPLEMENT 


SCIENCE NEWS 


Science Service, Washington, D. C. 


THE PRODUCTION OF TRIPLE WEIGHT 
HYDROGEN AT PRINCETON 


By ‘‘boiling down’’ seventy-five tons of water over a 
period of a year, ten drops of the precious liquid, richer 
in rare ‘‘hydrogen three’’ isotope than any ever made 
before, has been obtained by the chemistry department of 
Princeton University. According to Professor Hugh S. 
Taylor, chairman of the department, who described the 
work before the Electrochemical Society, one part in ten 
thousand of the half gram is fluid in which the hydro- 
gen is of mass three instead of mass one as in ordinary 
water. 

In the drinking variety of water the rare isotope of 
hydrogen is present to the extent of only one part in ten 
thousand million. Such extremely minute concentra- 
tions are comparable with those encountered by Madame 
Marie Curie and her husband in their original experi- 
ments on the extraction of the element radium from its 
ores. Radium ore which will yield one half a gram of 
radium for five tons of ore is considered remarkably rich. 
Radium ores producing a half gram of radium for 100 
tons of ore are worked commercially. 

Explaining the work, Professor Taylor said: 

‘*In addition to the hydrogen isotope deuterium of 
mass 2 discovered by Professor Harold C. Urey, of Co- 
lumbia University, for which he received the Nobel 
Prize in 1934, it is now known that a third hydrogen of 
mass 3 also exists. This still heavier atom of hydrogen 
has been produced artificially in Cambridge, England, 
and in the Palmer Physical Laboratory of Princeton 
University by nuclear disintegration processes. 

‘*About a year ago by the use of the mass spectro- 
graph designed by Dr. Walker Bleakney, of Princeton, 
it was shown that the ‘heavy water’ (deuterium oxide) 
contained small amounts of the third isotope, tritium, but 
in a concentration estimated at one part in 200,000 of 
the ‘heavy water’ examined. 

‘*During the year the same process of concentration 
by electrolysis has been continued by Dr. P. W. Selwood, 
of the Frick Laboratory. There now remains a residual 
ten drops (one half cubic centimeter) from the elec- 
trolysis of 75 tons of ordinary water. The tritium con- 


centration has steadily increased until it is now ap- 


proximately one part of tritium for every 10,000 parts 
of deuterium water. The experiments show that in 
ordinary water this type of hydrogen is present to the 
extent of only one part in ten thousand million parts of 
water. 

‘*Similar experiments to ascertain whether the elec- 
trolytic process concentrates the heavy oxygen of mass 
eighteen over that of normal oxygen of mass sixteen 
have shown that this method is much less efficient. A 
concentration of water by electrolysis from 120,000 vol- 
umes to one volume increased the heavy oxygen concen- 
tration merely from one part in 500 to one part in 450. 

‘*While such changes in the ratio of the two species 
are sufficient for many scientific experiments, it will be 


Vou. 81, No, 


Aires, - 
6, 
peor d-| 
monics, 
he 
Engi 
reatly 
he fa: 
efract 
traigh 


necessary to utilize other methods of separation if ;; 
desired to produce pure specimens of the two forms ; 
oxygen similar to those already obtained with deuteriy, 
the heavy hydrogen of mass 2.’’ 

Commenting upon the effect the knowledge that hydy 
gen of mass 3 could be produced by the electrolytic pry 
ess would have upon scientists, Professor Taylor py 
dicted that it would intensify the interest in this fg 
which was initiated by the discovery of ‘‘ heavy water, 


height, 
A NEW DETERMINATION FOR THE ATomi¢ ote 
WEIGHT OF HYDROGEN age 
til 
By Watson DaAvis Hom | 
Director, Science Service The 
ested 


(Copyright, 1935, by Science Service) 
A DRASTIC shake-up in science’s conception of th eastin, 
weights of the atoms which make up everything in th their 
universe appears imminent, in a report to the Royal inch 
Society by Professor M. L, E. Oliphant and A, f, the pe 
Kempton, of the Cavendish Laboratories of the Univer. buch 
sity of Cambridge. Lord Rutherford, commenting o Tel 
the discoveries of his colleagues, said that as a conse- 


short 


quence of their new discoveries in transmutation experi, om 
ments on the relationship between hydrogen and oxygen oe 
in ordinary water, science sees a way to get around what ia 
has been a serious conflict in reconciling disintegrating... 4 


experiments with the laws of the conservation of energy. 
The worrisome trouble in the past, Lord Rutherford said, 
appears to have been that the widely recognized mea L 
surements on the ratio of the weights of oxygen and 

hydrogen in water erred by a factor of one part in fou Yo 
thousand. high 

Correcting Professor F. W. Aston’s measurements 

made on his original ‘‘atom scale,’’ the mass spectro 
graph, by this factor Professor Oliphant finds a beauti- 9 >;,,, 


hetwe 


ful reconciliation for the energies of particles shot oul Re 
in atom-smashing experiments with th® theoretical los 
of mass in the process. The discrepancies in the pas MM ijiog; 


have raised the question whether more undiscovered ful HM o¢ 4 
damental particles exist. The new Cavendish exper HM joo); 
ments discount such questions. dueiz 

The new atomic weight of hydrogen is now 1.0081 in A 
stead of 1.0078. If the new finding is substantiated MM j,, 
independently, every atomic weight table in the 
text-books of the world will be obsolete, for the weights HM yiqi) 
of the various atoms are all based on the weight of HM its 
hydrogen. Any changes in the weight of the latter in- Fr 
volve all the other 92 elements. Determining atomi of ¢ 
weights by measuring the distance they fly from smashed to y 
atoms is now a method more than ten times as accurate bulk 
as the mass spectrograph, heretofore considered the mos the 
accurate of all atom scales. 6.6 


THE TRANSMISSION OF ULTRA-SHORT a 
RADIO WAVES ms 


A worup’s record for long-distance transmission 
ultra-short radio waves was achieved when the Buen 
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\ires, Argentina, radio station LSL was heard in Lon- 
in, 6,000 miles away. The waves that carried the 
ord-breaking signal were the station’s ‘‘first har- 
jonics,’’ having a wave-length of seven meters. Their 
,jing characteristic was quite different from that of 
he primary fourteen-meter signal. 

Engineers of the British Broadcasting Company are 
neatly interested, because there is evidence that the 
Lven-meter signal was carried by reflected waves, after 
,e fashion of the longer wave-lengths, and were not 
efraction waves or waves of optical nature with their 
traight-line range extended‘ by starting from a great 
height, as in an airplane. Hitherto all ultra-short wave 
rnsmission records have been established by one of 
these two methods. The new record is far in excess of 
he old one that stood until recently, which was only 
fom Berlin to London. 

The British Broadcasting Company is especially inter- 
sted in the reported new long-range record for ultra- 
short waves, because it expects to start television broad- 
esting on a seven-meter band during the coming fall. 
Their pictures will scan at a fineness of 240 lines to the 
inch, The new Buenos Aires-London record holds out 
the possibility that this television broadcast may reach 
uch farther than expected. 

Television broadcasts are to start in Germany within 
the next few months. They will probably scan at 180 
THM ines to the inch, with 25 frames per second, and have 
“NM been announced as the world’s first high-quality regular 
television programs. With the new British television 
broadcasts in prospect, a sort of unofficial race looms 
between Britain and Germany. 


it 
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. LIGHT REQUIREMENTS FOR NORMAL 

Md READING 

"HB You need not buy electric light bulbs of extremely 
high wattage in the fear that use of less powerful lights 
will ruin the eyesight of members of your household, 
according to the results of research made by Dr. Miles A. 
Tinker, of the University of Minnesota. 

Reading by lights of lesser intensity does not cause 
eyestrain unless the eyes are abnormal or the print 
illegible. In faet, the contrary may be true. Lights 
of the extremely high intensities often recommended as 
healthful and necessary may cause discomfort by pro- 
ducing glares. 

A minimum of from 25 foot-candles to several hundred 
has been recommended for reading in the home. The 
foot-candle is a unit of illumination arrived at by di- 
viding the candle power of the light by the square of 
its distance from the illuminated surface. 

For example, suppose this article is read by the light 
of a bridge or reading lamp shining directly down on 
‘o your paper from a distance of about three feet. The 
bulb, say, is about 60 candle power (60 watts). Then 
the illumination on the paper would amount to at least 
6.6 foot candles. Experts estimate, however, that the 
Concentration of light caused by the lamp shade might 
magnify this figure about four times, but this still might 
leave the illumination below the formerly prescribed mini- 
mum of 25-foot candles. 
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‘There is no valid evidence to support the suggestions 
that the normal eye needs from 25 to several hundred foot- 
candles of artificial illumination for easy and efficient 
reading of legible print.’’ For all but abnormal eyes 
and the reading of illegible print, 10 to 15 foot candles 
furnish an ample margin of safety in brightness of 
illumination,’’ Dr. Tinker said. This would mean sub- 
stituting a 25 candle power bulb for the 60 in your 
close reading lamp with no harm to the eyes, or the 60 
watt lamp could be placed at a much greater distance. 

Diffusion of light has a great deal to do with the in- 
tensity that should be used. With well-diffused indi- 
rect lighting, the intensity may be increased to any 
desired level without harm to the eyes, but with direct or 
indirect systems where the light is not well diffused, the 
higher intensities result in increased glare and should 
be avoided. 

‘*Tf the print paper is glazed or shiny, glare becomes 
more annoying as the intensity of light which is not well 
diffused is increased. The paper in many magazines and 
books has varying degrees of gloss, and the light in the 
majority of living rooms and offices is not well diffused. 
Consequently, increase of light intensity usually means 
increased glare. It is highly probable that, with the 
best diffusion available in the ordinary home and office, 
the light intensity should not be higher than about 15 
foot-candles.’’ 

Dr. Tinker’s recommendations for reading legible print 
with the normal eye are as follows: (1) For direct light- 
ing with poor distribution, 3 to 5 foot-candles; (2) for 
combinations of direct and semi-indirect illumination 
frequently found, in homes, 5 to 10 foot-candles; (3) for 
the better degrees of light distribution found in some 
homes and offices, 10 to 15 foot-candles. 

For abnormal eyes, or for difficult eye tasks such as the 
discrimination of fine details, the intensities should be 
greatly increased. The diffusion should be adequate, how- 
ever, or eyestrain can not be avoided. 

Dr. Tinker’s complete report appears in The Ameri- 
can Journal of Optometry. 


VICTIMS OF THE VENUS FLYTRAP 

VENUS’s flytrap might with equal correctness be called 
a spider-trap. This famous insect-catching plant, once 
called by Darwin ‘‘the most wonderful plant in the 
world,’’ has been re-studied recently by Professor Robert 
F. Griggs, of the George Washington University, who 
reported his findings before the Royal Canadian Insti- 
tute. Professor Griggs discovered that the largest 
single class of animals among its victims consists of 
spiders. Examination of hundreds of its trap-like hinged 
leaves showed that spiders formed 28 per cent. of ali its 
catch. Flies came second, with 24 per cent. 

Other prey included beetles, ants and roaches. There 
was one tiny toad, a scorpion, a couple of snails and one 
daddylonglegs. In general, the plant’s victims were 
mainly insects that fly little or not at all; there were 
few highly active fliers like bees and wasps. 

Professor Griggs made an effort to find an answer to 
the old question of what use the plant’s carnivorous 
tendencies are to it; for though it secretes a ferment like 


x 
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the gastric juice, it has never been proved that it uses 
the captured victims for food. He was not able, how- 
ever, to arrive at any completely conclusive findings, for 
specimens grown in various types of soil, some fed and 
others kept without insects, all throve about equally. 

It is probable that the species once had a far greater 
range than its present restricted area of about a hundred- 
mile radius of semi-swampy coastal plain around the city 
of Wilmington, N. C. Its nearest existing relative is 
found in Europe. Two colonies of it were experimentally 
transplanted into bogs far to the north of its present 
habitat some years ago. One of these is in Maryland 
just outside the District of Columbia, the other in Vir- 
ginia. Both colonies survived the severe winter of 1933- 
34, which was far colder than anything these plants have 
been called upon to endure for probably thousands of 
years, 

Professor Griggs expressed the wish that people gen- 
erally might abandon the rather awkward and un- 
beautiful name, Venus’s flytrap, and adopt the more 
euphonious botanical name, Dionaea, for common use, as 
they have already adopted such strictly scientific names 
as chrysanthemum, rhododendron and gladiolus. 


A CANCER-PRODUCING CHEMICAL FROM 
BILE ACID 


PRODUCTION of synthetic methylcholanthrene, a cancer- 
producing chemical previously obtained from bile acid, 
has been announced at Converse Memorial Laboratory at 
Harvard by Professor Louis F. Fieser. Easy manufac- 
ture of this chemical is expected to facilitate greatly 
experiments with mice, attacking the perplexing ques- 
tion of the mechanism whereby hydrocarbons of a par- 
ticular molecular pattern are able to start malignant 
growth or cancer. 

Acquisition by the organism of certain hydrocarbons 
related to anthracene of coal tar has previously been 
defined as a condition which can lead to cancer. Al- 
ready the ability of the newly produced chemical and 
five others to produce cancer in mice is being studied 
with the aid of the spectroscope. 

Another line of attack is the investigation of chem- 
ical transformations of bile acids, sterols and sex hor- 
mones normally present in the body to determine whether 
any of these can be converted into cancer-producing sub- 
stances like methylcholanthrene by processes akin to 
those metabolic processes that normally go on in the 
body. 

Further attempts are being made to synthesize hydro- 
carbons likely to possess a still higher degree of cancer- 
producing activity, for this would still further facilitate 
animal studies and might reveal the nature of the cancer- 
producing activity. 


ITEMS 


ConstTrucTION of the new Soviet stratosphere balloon 
‘*Osoviakhim-2’’ is progressing rapidly. While its crew 
of three men are yet unnamed, plans call for a period of 
parachute jumping for the appointees as training for 
the flight. The gondola of the balloon is being made 
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from rustproof steel with welded joints. The gag \, 
will be fabricated from high grade rubberized mg 
sewn together. The crew of three will consist 
commander, in charge of ground operations and gonjy 
discipline; a pilot for navigating the balloon, and q y 
entific man for taking observations and operatioy , 
scientific instruments. 


A spEciEs of the crustaceans at first known only fy 
Honolulu has turned up on the coast of Natal, where; 
was identified by E. C. Chubb, curator of the Dun 
Museum. The wandering lobster, which has alreaj 
half encircled the globe, was reported successively fry 
the East Indies, from Reunion Island in the Indiy 
Ocean, and from Mauritius. Zoologists are waiting y; 
to see whether it will continue its journey around 4 
Cape of Good Hope and into the South Atlantic. 


FLoripA’s picturesque Seminoles who hide in the lone 
cypress swamps of the Everglades and live on their oj 
time diets have almost perfect teeth, according to infy 
mation given to the Office of Indian Affairs. A dent 
survey of the 600 Seminole Indians in Florida has juji 
been completed by Dr. Weston A, Price, of Cleveland 
Those groups of Seminoles who have left the swamp lan 
to live on the fringes of civilization and to enjoy it 
conveniences present an entirely different dental pictur 
from the ‘‘wild’’ Seminole. Their contact with way 
of civilized men have given them ‘‘an atrocious amoutt 
of dental decay.’’ 


Wuart fishes ate in the sea that once flowed where tle 
mountains of West Virginia now stand has been the 
subject of study by Dr. Paul Holland Price, of the Wes 
Virginia Geological Survey. The answer is simple: the 
ate each other. Dr. Price has made a great collection of 
the undigested remains of meals eaten by the fishes of 
something well over a hundred million years ago in the 


rocks around Morgantown, W. Va. In these fossil lumps, 
known to geologists as coprolites, he has found evidences 
of bone and scale material, and not much else. In the same 
strata he has also found abundant fossilized fish scales 


Birps avoid butterflies whose bright coloration adver 
tises their inedibility, according to a report in Nature by 
Professor G. D, Hale Carpenter, of Oxford University 
He received the information on which he bases his cot 
munication from a naturalist in Africa, T, H. E. Jackso, 
of Kitale, Kenya Colony. On an expedition into Uganda 
Mr. Jackson noticed birds feeding on butterflies tha! 
crowded among the flowers of a blossoming tree. Under 
the tree he found many wings of the insects, broken of 
by the birds before they swallowed their prey, some 0 
them with the marks of beaks imprinted plainly on thew 
By comparing the numbers of these witnesses of inset! 
tragedy with the relative abundance of the various specie 
he could see in the tree, Mr. Jackson made an estimate 
of the feeding preferences of the birds. This estimatt, 
he says, supports the idea that birds avoid colored butter 


flies. 
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| New publications in the field of science 


A TEXTBOOK OF 


GENERAL BOTANY 


By G@. M. Smith, Stanford University; and J. B. 
Overton, E. M. Gilbert, R. H. Denniston, G. 8S. 
Bryan, and C. E. Allen, University of Wisconsin 


A new and completely revised edition of the ‘* Wis- 
consin Botany.’’ In revising this text, suggestions 
from users all over the country have been consid- 
ered. A great part of the material has been re- 
written and much new material added. While the 
general plan of the book has been retained, some 
changes in division and arrangement of material 
have been made to make the book more readily 
adaptable to courses of different lengths. Sum- 
maries have been added to most of the chapters. 
Nomenclature has been Latinized throughout to 


LABORATORY MANUAL IN 


GENERAL BOTANY 


By Emma L. Fisk, University of 
Wisconsin, and Ruth M. Addoms, 
Duke University 


The revision of this manual follows 
that of the TEXTBOOK. Every 
eare has been taken to make it 
usable in various courses. The ma- 
terial is so presented that it may 
conveniently be used for the full 
year’s course, for the one-semester 
course, or for two quarters. There 
is considerable new material—not- 
ably on soils, water relations, types 
of foods, the algae, and on the gen- 


conform to standard usage. 


To be published April 2nd 


Probable price, $3.75 


eral survey of the plant kingdom. 


To be published in April 
Probable price, $1.00 


DIRECTIONS FOR THE 
DISSECTION OF THE CAT 


By Robert Payne Bigelow, Massa- 
chusetts Institute of Technology 


Entirely revised, rewritten, and rear- 
ranged for greater convenience and effec- 
tiveness. The new arrangement now 
makes possible a complete dissection on 
only one specimen. Directions for pro- 
cedure have been largely rewritten, clari- 
fied, and expanded where necessary to 
make them absolutely clear to the stu- 
dent. New material has been added on 
museles. Illustrations have been added 
to aid in particularly difficult parts of 
the dissection. An exceptionally com- 
plete, up-to-date reference list is given. 


Published March 19th 
Price, $0.90 


LABORATORY MANUAL FOR 


GENERAL GEOLOGY 


By Mark H. Secrist, Johns Hopkins 
University 


This new manual covers both historical and physical geology. 
Both text and exercise material have been developed to work 
hand in hand with any standard textbook for the course in 
general geology. The maps, illustrations, and diagrams are 
particularly excellent. Topographic and geologic maps of 
the U.S.G.S. are used. Line drawings and diagrams are 
closely related to the text and permit easy labelling. Dia- 
grammatic drawings of fossils are exceptionally clear and 
helpful. Material on block diagrams is included. There is 
a more detailed and systematic study of fossil plants and 
animals than is usual. The tables are another special fea- 
ture of the book. They are unusually simple and accurate. 
A table giving the divisions of geologic time is included. 


To be published March 26th 
Probable price, $1.75 


60 Fifth Avenue 


THE MACMILLAN COMPANY 


New York, N. Y. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


PERMANENCE AND PERSISTENCE OF 
GENES IN THE FRUIT-FLY 


THREE hundred successive generations of descendants 
of one individual have been reared during the past fifteen 
years in the laboratories of the Johns Hopkins Univer- 
sity. This constitutes the longest single breeding ex- 
periment ever carried out, so far as known, according to 
Professor Raymond Pearl, the Johns Hopkins biologist, 
who made a report before a recent meeting of the 
Washington Academy of Sciences. Translated into terms 
of human generations, it would carry us back to 7,000 
B.C., at the dimmest twilight beginnings of the Bronze 
Age and before the dawn of history. ; 

Crowding 300 generations of a living organism into 
half a human generation of time was made possible by 
the use of the little gnat-sized insect Drosophila, known 
variously as fruit-fly and yeast-fly. Its life-cycle can 
be completed in three weeks, instead of the human thirty 
years. 

The experiment consisted in starting with a single 
normal male, mated to a female with vestigial wings. 
Normal males were selected from each hybrid generation, 
and always bred back to vestigial-winged mates. In the 
end, the ‘‘genes,’’ or hereditary units determining 
normaley in wings, were still there, striking evidence of 
the permanence and persistency of these factors in the 
reproductive process. 

Professor Pearl then called attention to far longer 
persistence in hereditary patterns of other organisms in 
nature. Some of the lower forms of animal life have 
come down unchanged through geologic periods measured 
in tens of millions of years. 

Yet for all this demonstration of potency on the part 
of the hereditary units, the speaker cautioned against too 
easy acceptance of doctrines ascribing all-importance to 
heredity as against environment in human affairs. 

‘*The full implications of the reciprocally determina- 
tive influences of organism and environment seem to me 
to have been generally somewhat less than adequately 
valued in the last century’s development of biological 
thought,’’ he said, ‘‘and certainly an extremely inade- 
quate amount of first-rate research has been put upon the 
matter.’’ 

Nor was he willing to subscribe to the doetrine that 
birth control, in limiting the reproduction of the ‘‘ upper 
classes’’ while the poor continue to breed, is ‘‘ ruining 
the race.’’ Making it plain that he supports the idea 
of birth control, and especially that he believes in check- 
ing the increase of the hereditarily diseased, Professor 
Pear] said: 

‘*It is assumed that generally speaking and with neg- 
ligible exceptions the more fortunate social and economic 
classes are in that position because they are composed 
of not only mentally, morally and physically, but also 
genetically superior people. But it may be alleged with 
at least equal truth that these very people who are re- 
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garded as mentally, morally and physically superior », 
that way in no small part only because they and thei 


forebears have been fortunate socially and economic) | 
freqt 
The analogy often drawn between human breeding fe 
and live stock breeding is in part specious and misleaj. am 
ing. In animal breeding it has been learned that th 4 all 


only reliable measure of genetic superiority is the prog. 
eny test—the test of the quality of the offspring actually 
produced. Breeding in the light of this test may, ani 
often does, lead to the rapid, sure and permanent jy. 
provement of a strain of live stock. St 

‘*But when the results of human breeding are inte. MM been 
preted in the light of the clear principles of the proge fi of S 


test the eugenic case fares badly. The vast majority T 
of the most superior people in the world’s history hay ji The 
in fact been produced by mediocre or inferior forebears; Hi nor! 
and conversely the admittedly most superior folk have ji and 
in the main been singularly unfortunate in their progeny, P 

‘*The arguments adduced by the crusading eugenisis Mi as | 
to get around these disconcerting facts, when freed of Mm mat 
irrelevant and misleading details, reduce themselves T 
two categories—indignant denials of the clear and patent Hi the 
facts, and personal abuse of the opposition, in respect of Hm ¢in 
both its intelligence and its integrity. But calling me i mu 
fools and liars advances neither science nor humanity.” 1 

to 
PROTECTION AGAINST MEASLES eine 

WITH measles on the rampage and new cases being r- w 
ported at the rate of over 30,000 a week, particular inter. 
est attaches to the latest reports on how the diseas 
spreads and on results obtained with convalescent serum 2 
as a preventive measure. : 

wit 

Preventive serums have captured the popular fancy, 
perhaps because of their appearance of magic. A prick pa 
of a needle, a ‘‘shot in the arm,’’ and presto! your body 
is endowed with a mysterious, invisible power that pro- T 
tects you against diphtheria or typhoid or some othe 
dreaded malady. 

In the case of measles, convalescent serum from the be 
blood of recently recovered measles patients seems to give i 
a fair measure of protection. Equally important, how- of 
ever, are less dramatic hygienic measures. an 

Measles spreads more rapidy in congested districts re 
and in homes where the hygiene is poor, two New York ai 
City physicians, Drs. Samuel Karelitz and Bela Schick, Wi 
the latter of diphtheria test fame, have just reported to 
the American Medical Association. They class as homes fi 
of good hygiene those in which the sick child is isolated th 
from other children at an early stage of the disease. Ww 

A study was made by these physicians of 106 children T 
who had been exposed to measles. All had been exposed t] 
to the disease for from two to five days. All were givel t] 
convalescent serum in the same amounts. The seru! il 
gave no protection to the children who lived in home h 
where the hygiene was poor. It protected over half of v 
the children in homes where good hygiene prevailed. t 
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fighty-three per cent. of children who were in hospitals 
were protected. Drs, Karelitz and Schick conclude that 
ehildren coming from careless homes must be given much 
jarger doses of measles convalescent serum if they are to 
escape the disease. 

These child specialists also report that the degree and 
frequency of infection with measles, within a period of 
4 few days, determines in large measure whether the 
jisease will develop in susceptible children. In this re- 
spect, measles is like tuberculosis. 


TREATMENT OF PNEUMONIA WITH 
OLIVE OIL 


Success in treatment of pneumonia with olive oil has 
inter. been announced by Drs, A. C. Frazer and V. G. Walsh, 
geny fmm of St. Mary’s Hospital Medical School, London. 


ority The oil is emulsified and then injected into the veins. 
have The high temperature of pneumonia patients dropped to 
ars: a normal within twenty-four hours after the oil injection 
have and three weeks later the patients were well. 

reny, Patients suffering from septicaemia, commonly known 
nists as blood poisoning, and from erysipelas and acute rheu- 
| of Mm matism also improved after the olive oil treatment. 

3 to The emulsified olive oil injections also seem to prevent 
tent the reactions which frequently follow injection of vac- 
t of Mm cines, tubereulin and insulin, making possible the use of 
men much larger doses of these substances. 

yt The remarkable effect of the olive oil is considered due 


to absorption of the pneumonia or other germ’s poison 
circulating in the blood. These poisons lose their potency 
after adhering to the fat globules of the oil. 

Drs. Frazer and Walsh first conducted test-tube ex- 
periments with emulsified olive oil and the toxins of the 
diphtheria germ and tetanus or lockjaw. Then they in- 
vestigated the effect of the olive oil on animals infected 
with these germs. Finally it was tried, with success, on 
patients. 


0: THE RELATIVE INTELLIGENCE OF COWS 


er AND HORSES 

TEMPERAMENT differences and intelligence similarities 
e between cows and horses have been tested at Cornell 
. University, by Dr. L. Pearl Gardner, as part of a series 


of experiments on the nature of learning in man and 
animals. Cows not only learn as easily as horses, but 
' remember better what they have learned. Among the 
; six breeds of cows used in the tests, the best ‘‘milker’’ 
) was also the best learner. 
| The learning problem for the cows and horses was to 
find breakfast when it was hidden in one of a row of 
three boxes under a black cloth. Altogether 41 cows 
were tested with 850 trials and 62 horses with 1,234 trials. 
The cows were timid and fearful. Many were so afraid 
that they preferred to go breakfastless rather than attack 
the strange thing. Although most of the horses pushed 
into the eloth during the first four trials, only about 
half the cows dared to do this. Yet when the scores 
Were all in, it was found that both horses and cows had 
the same average of seven boxes opened before the cor- 
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rect one in 22 trials. Cows made mistakes in method 
of attack less frequently than horses, who often nudged 
the box that was already open. 

Ten of the cows who had learned the problem were re- 
tested after a year during which they had had a vaca- 
tion from the experimenting. Their retention for a year 
was much better than that of horses over a period of 
three to eight months. 


PREHISTORIC “CRAB CULTURE” IN 
PUERTO RICO 


PREHISTORIC Indians in Puerto Rico who ate so many 
crabs that masses of cast-off crab claws are their cultural 
trademark have been discovered by Froelich G. Rainey, 
of the Peabody Museum of Yale University. Mr. Rainey 
concludes that the crab eaters are the oldest known in- 
habitants of the island. Their painted pottery, stone 
tools and shell spoons were found buried in masses of 
erab claws. 

In his report of the discovery to the National Academy 
of Sciences, Mr. Rainey states he found the new type 
of prehistoric culture while excavating a large kitchen 
midden near Ponce on the south coast of Puerto Rico. 
This refuse pile itself was typical of what well-known 
prehistoric Indians of the region threw into their trash. 
The mound consisted of oyster shells, clam, scallop and 
snail shells mixed with ashes and charcoal from fires, 
broken pottery and discarded implements. Trenching 
beneath this, the archeologist made his discovery of a 
new type of pottery, of far better fabrication than the 
erude ware of the shell-heap people. And with this red 
and white painted pottery were other clues to a dis- 
tinctive and older type of life, all mixed in disintegrated 
erab claws. 

At least two and possibly three cultural horizons can 
now be defined in Puerto Rico. The crab culture was 
followed by the well-known Arawak Indian culture, and 
that perhaps by a relatively recent phase to which he has 
discovered several clues. Extensive work in the island’s 
interior, however, will be necessary if this late phase of 
Puerto Rico’s aboriginal history is cleared up. 

Mr. Rainey’s excavations were part of the Scientific 
Survey of Puerto Rico organized by the New York Acad- 
emy of Sciences. The work was supported by the Amer- 
ican Museum of Natural History, the Voss Fund and 
the Peabody Museum of Yale. 


THE NEW NATIONAL PARKS OF CHILE 


EASTER ISLAND and the Juan Fernandez Islands have 
been declared national parks by the Chilean Government. 
The impressive sight of hundreds of stone portrait fig- 
ures on the hillsides of Easter Island has been endangered 
at times by persons damaging or carrying off statues, 
and other relics, as well. Easter Island lies 2,000 miles 
west of Chile and over 1,000 miles from its nearest island 
neighbors. But that long haul over which any prize 
piece of the island’s heavy art must be carried in order 
to get it anywhere has not always deterred collectors. 

With stronger government supervision of Easter Island 
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and its antiquities, science can take renewed interest in 
clearing up the mysteries of the ‘‘loneliest inhabited 
island in the Pacific.’’ Two scientific expeditions had 
already made the island their goal this season, in the 
hope of solving the riddle of the great stone faces. It 
is conceded that natives carved the figures, some of 
which weigh full 40 tons. Natives pushed and slid the 
stone giants from the quarry down the hiilsides. But 
that does not explain enough. Science wants to know 
whether the stone faces represented gods or native resi- 
dents, and why they were carved at all, and why some 
were little fellows in stone, and others towered over 30 
feet high. Science wants to know why the statue-making 
stopped abruptly, as it did one day with an unfinished 
masterpiece still at the quarry. 

Besides the statues, unique in Pacific art, Easter 
Island had another ancient and mysterious distinction. 
Its people could read and write, and in all Polynesia they 
were the only islanders who could. Attempts to read the 
writing have given only partial success. And students 
of man’s history want almost even more to learn whether 
natives on Easter Island made that great invention of a 
writing system for themselves; or whether they brought 
or borrowed the invention from somewhere else. Most 
important of all, scientifically, if the Easter Islanders 
did import their writing system, from what direction did 
they get it? It is of great historic interest to know 
whether a people so remarkable was linked culturally to 
Indian civilizations of South America or to some Asiatic 
homeland. 

Easter Island, now a Chilean sheep ranch, is on no 
beaten tourist cruise track, and is not likely to be. One 
supply ship a year, private yachts and occasional wander- 
ing ships touch on the shores of this island that is 
world famous. 

Two voleanic islands, less than 500 miles from Chile, 
compose jointly what is known as Juan Fernandez. 
Both are included in the part designation, and both have 

-natural features of interest. There are beautiful forest 
scenes, great ferns, streams and wild life, including fish 
and wild goats. 


ITEMS 


THE active principle of ergot, a drug once widely 
used in childbirth, has been isolated by H. W. Dudley, 
biochemist of the Medical Research Council, and Dr. 
Chassar Moir, London University gynecologist. Scien- 
tists have long sought to find the substance in ergot 
which is responsible for its effect on the uterus. The 
success in this search, just reported by Dr. Moir and 
Mr. Dudley to the British Medical Journal, marks the 
culmination of a three-year alliance of chemistry and 
clinical medicine. Ergometrine is the name of the newly- 
isolated substance. When given by mouth, it produces 
strong contractions of the uterus after eight minutes. 
Hypodermic injections start the contractions within four 
minutes, on the average. Ergometrine belong to the 
class of drugs known as alkaloids. It differs markedly 
from and is probably simpler than other alkaloids iso- 
lated from ergot which were thought previously to be 
responsible for the drug’s action on the childbearing 
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organ. These are now finally proved not to be resp, 
sible for the drug’s action. These results are said to \, 
in accord with the findings of Dr. A. K. Koff, of the 
Johns Hopkins Medical School. 


JELLYFISH capture and devour baby fishes of all king 
in great numbers, according to Dr. E. W. Gudger of ti 
American Museum of Natural History, writing in ty, 
Bulletin of the New York Zoological Society. (, 
specimen was kept under observation in an aquariuy, 
and in six weeks ate a couple of dozen tiny fish. Othe 
species can capture and devour fish much larger tha 
themselves. One, which Dr. Gudger describes, pullaj 
itself over its catch like a mitten over a hand. Another 
in its eagerness to get its stomach around its victiy, 
literally turned itself inside out. The jellyfish itso 
is not a real fish, but belongs to a much lower order of 
life. It consists of an umbrella-shaped body, with , 
fringe of long tentacles armed with paralyzing sting 
for capturing its prey, and a projecting mouth-like orga 
in the middle. Not all fish are ready victims to jelly. 
fish. There is at least one species that can dodge im ani 
out among the deadly tentacles, and seems to prefer thus 
living paradoxically in the protecting shadow of a know 
and familiar danger to being exposed to the attack of 
other fish that fear its stinging, hungry host. Yet the 
jellyfish ’s little housemate is not immune to the stings, 
as has sometimes been stated. Dr. Gudger cites ob- 
served cases where individuals of this species, touched by 
the tentacles, have been paralyzed, drawn up to the 
mouth, and engulfed. 


Dust storms may continue in the spring, and may 
blow up even in summer, if the Western drought area 
continues unwatered, the Weather Bureau informed 
Science Service. There is a strip of territory, stretch- 
ing from the western Dakotas southward to the Texas 
Panhandle, that has been practically without rain for 
several years. Due partly to this deadly drought, partly 
to ill-advised plowing up of the age-old grass cover i 
the war-time wheat-boom days, the soil is all dust, ready 
for any wind to pick up and carry away. The present 
season—late March and early April—is the normal time 
for strong wind storms. They have been blowing 1 
the West for ages; and dwellers on the Plains have long 
since got used to occasional dust storms. The winds are 
not becoming stronger, the Weather Bureau emphasizes; 
there is just more dust for them to pick up. It is this 
overloading of the upper air with fine dust that has made 
it possible, this spring and last, for dust storms to reach 
the East, and even the Atlantic seaboard, which had 10 
known dust before. 


THE Hot Springs National Park has a new hot spring, 
one which will add approximately 25,000 gallons a day 
to the park’s supply of hot waters. The spring itself is 
not new, but its existence underground has just been dis 
covered in connection with excavations for the promenade 
development. The temperature of the spring is 148 de 
grees Fahrenheit. Its waters will be collected and m™ 
into the general hot water system, from which the bath 
houses are supplied. 
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READY APRIL I5 


the new third edition of 


Sinnott’s 


BOTANY 


Principles and Problems 


By Epmunp W. SINNOTT 
Professor of Botany, Barnard College, Columbia University 


McGraw-Hill Publications in the Agricultural and Botanical Sciences 


518 pages, 6 x 9, illustrated. $3.50 


From the author’s preface to the new third edition: 


‘(Tt so happens that during the past few years there 
have been a number of notable advances in both the 
content and point of view of botanical science which the 
author of a textbook can no longer afford to ignore. 
These have consequently been incorporated into the pres- 
ent revision, thus necessitating a few drastic changes, 
although the general treatment of other topics remains 
essentially as before. 


‘‘The most radical alteration has been made in the 
phylogeny and classification of the vascular plants. As 
commonly presented in elementary courses this subject 
has for some time been in need of a thorough revision. 
The remarkable discoveries of recent years with regard 
to the character of the earliest known land plants, the 
Psilophytales of the Devonian, have provided us with a 
basis from which to derive the three main lines of vas- 
cular plants which are now so clearly distinguishable, 
and which for some time have been designated as the 
Lycopsida, the Sphenopsida, and the Pteropsida. The 
evolution of the modern seed-bearing plants—the Gym- 
nosperms and the Angiosperms—from the last of the 
three is universally admitted, but the name Sperma- 
tophytes for these plants is evidently a misnomer, since 
the seed-bearing habit has evidently arisen a number of 
times and in other groups. The time-honored terms 
Pteridophyta and Spermatophyta and the groupings which 
these designate have therefore been discarded in favor 
of a more natural classification and a more appropriate 
nomenclature. For the vascular plants as a whole the 
term Tracheophyta is here proposed, as cognate with 
Thallophyta and Bryophyta. In revising his classifica- 


tion of the higher plants the author has been guided 
primarily by the conclusions and suggestions of Profes- 
sor Arthur J. Eames of Cornell University, the outstand- 
ing authority in this field, to whom he wishes here to 
express his sincere thanks for frequent counsel. 


‘‘The other important innovation in the present re- 
vision is a chapter on Morphogenesis, or experimental 
morphology. This field of botanical science is progress- 
ing so rapidly and seems destined to occupy such an 
important place that even the beginning student should 
become acquainted with the point of view which it pre- 
sents. The most characteristic feature of living organ- 
isms is their possession of specific shapes, and the fac- 
tors which are responsible for the development of these 
shapes are thus of great importance biologically. Mor- 
phogenetic problems are of significance not only to mor- 
phology, but to physiology, cytology, and genetics, as 
well. 

‘* Aside from these two major changes the book has 
been brought up to date at many other points, and to a 
considerable extent has been completely rewritten. In 
many instances the treatment of the subject matter is 
more extensive and detailed than before. Especial atten- 
tion has been paid to better illustrations. Seventy-six 
new ones have been added, of which sixty-six were pre- 
pared expressly for this book. The ‘Questions for 
Thought and Discussion’ have been revised, a few being 
eliminated and about seventy new ones added. . . . The 
number of chapters has been considerably increased be- 
cause of the subdivision of the last four into smaller 
units. The book as a whole is somewhat larger and now 
contains ample material for a full year’s course.’’ 


Two hundred fifty-five colleges and universities throughout the country 
adopted previous editions of this successful text. We urge that you send now for 
an on-approval copy of the new third edition, so that you can see for yourself how 
an excellent text has been made even better. 


McGRAW - HILL BOOK COMPANY, INC. 


Aldwych House, London, W.C.2 


330 West 42nd Street, New York 


yh 
SD 0n- 
the 
Ong 
ium, 
i 
illed 
ther, 
self 
ha . 
ings 
hus 
of 
the 
by Ss 
he 
ea 
od 
h- 
il a 


8 SCIENCE—SUPPLEMENT 


Vou. 81, No. 210) 


SCIENCE NEWS 


Science Service, Washington, D. C. 


THE SCATTERING OF LIGHT IN DUST 
STORMS 


BLUE light during a dust storm has no necessary con- 
nection with the color of the dust itself, but is an effect 
of the scattering of light that strikes the microscopically 
tiny particles that fill the air. This explanation of a 
phenomenon often noticed this spring was given by Pro- 
fessor W. J. Humphreys, physicist of the U. 8. Weather 
Bureau. 

Daylight does not always turn blue during a dust 
storm, but only when the air is densely filled with par- 
ticles of the right size. Then the effect is not the blue 
haze of distance, but a bluishness of the light falling on 
objects near at hand: the letters on your desk will look 
as though you were working at night by the light of a 
dim blue lamp. 

The light turns blue, rather than another color, because 
of all the wave-lengths that combine to make up ordinary 
white daylight, blue is most sharply scattered upon 
striking a reflecting surface. Other wave-lengths are 
scattered also, but to a less extent than the blue, so that 
blue comes to predominate. A similar bluing of the 
light occurs when a cloud of wood smoke, which is made 
up of very small particles, comes between the observer 
and the sun. 

The same phenomenon is responsible for the blue haze 
of distance. There are always large numbers of reflect- 
ing dust and water particles in the air, though for- 
tunately not nearly so many as during a dust storm. 
Where their density is relatively low; you have to look 
a long way to see a blue horizon, as in the Rocky Moun- 
tains. Where the particle density is high, as it is in the 
East, comparatively near-by objects assume the hazy 
appearance that have given Eastern mountains such 
characteristic names as the Blue Ridge and the Great 
Smokies, 


THE ORIGIN OF NEBULAE 


ARE the great, misty nebulae seen by astronomers the 
ghost-shrouds of some prehistoric star which exploded as 
did now-famous Nova Herculis just before Christmas? 
Astronomers are asking themselves that question. 

Dr. Gustaf Strémberg, of Mount Wilson Observatory, in 
a summary of exploding stars written for the Carnegie 
Institution of Washington, points out one case, at least, 
which links the appearance of nova stars with the great 
nebulae. Dr. Stromberg says: 

‘*In the sky there are certain objects whose appearance 
and spectra are similar to those of the later stages of a 
It is quite possible that all of these bodies have 
A peculiar case is that 


nova. 
once gone through a nova stage. 


of the so-called Crab Nebula in the constellation Taurus. 
By comparing photographs taken from time to time we 
have found that the nebula is gradually expanding. By 
calculating the time required to reach its present dimen- 
sions at a uniform rate we find that the hot gas must 
have left the star’s surface about 900 years ago. In 
the records there is only one account of a nova star in 


that part of the sky in which the Crab Nebula is located, 
Chinese astronomers saw a nova there in the year 1054!” 


THE SEPARATION OF THE STARS IN 
PLEIADES 

THE Pleiades, or ‘‘Seven Sisters,’’ are not so sisterly 
as their name might indicate. New measurements with 
the world’s oldest photographic telescope show them to 
be moving apart, going their separate ways, despite cur. 
rent astronomical ideas to the contrary. 

This discovery was announced by Professor Jan Schilt, 
of the department of astronomy of Columbia University. 
It is the result of the comparison of photographic 
plates made 67 years ago with similar plates made 
recently. The angular motion between the six visible 
and many lower-magnitude stars composing this familiar 
group is so small, however, that Professor Schilt likened 
it to the movement in 100,000 years by an insect on 42nd 
Street, New York City, as it would appear to an observer 
on top of the Chrysler Building. 

To make the new set of plates duplicate the old as 
nearly as possible, Professor Schilt resurrected from a 
museum the old telescope originally used. It was made 
in 1868 by a Mr. Rutherfurd, an old-time trustee of 
Columbia University, and had long since been retired 
from use. However, with a new plate holder and spe- 
cially made plates to give as nearly as possible the same 
effects as the old plates, it functions as well as ever. 


THE AUTOGIRO FOR PRIVATE FLYING 

PRIVATE flying for every one becomes a step nearer 
with the announcement by the Bureau of Air Commerce 
that contracts have been awarded for a ‘‘jump-off’’ 
wingless type autogiro which needs a minimum of space 
in which to land and take off. Having rotor blades in 
place of wings, the trick of controlling the pitch of these 
rotors enables the autogiro to ‘‘jump’’ into the air some 
twenty-five feet and thus rise above the level of low trees 
and houses before starting its forward flight. Moreover, 
the folding back of the rotor blades parallel to the fuse- 
lage makes it possible to taxi the machine like a motor 
car and store it in a backyard hangar. 

Paralleling research on private planes in America is 
England, where the Kay gyroplane has been finished and 
awaits tests. By controlling the rotor blade angle within 
eight degrees pitch the Kay machine can be made to take 
a negative angle and make it ‘‘hug’’ the ground when 
high winds are blowing at take-off. 

Surprising is the method of take-off of the Kay gyro- 
plane. The wheel brakes of the machine are locked. 
The rotor blades are spun rapidly at 400 revolutions 4 
minute without positive pitch. Then as the pitch is 
varied for normal lifting flight the rotor speed falls to 
about 220 revolutions a minute and the plane rises verti- 
cally ten or twenty feet. During these operations 4 
small amount of power, only 20 horsepower, is being 
transferred to the normal airplane type tractor screw. 
At a point twenty feet in the air the tractor propeller 
gives the gyroplane its full flying speed. 
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Rubber Chemists 
standardize on 
WHATMAN 
Filter Papers 


In the great tire plants of Akron, 
in the footwear factories of New 
England, in the hard rubber mills 
of New Jersey, Chemists in rubber 
laboratories rely on WHATMAN 
Filter Papers. 

For Sulfur determinations, No. 
42 is the favorite. Washed in HCl 
and HF, No. 42 is practically ash- 
less, retains fine precipitates, washes 
well and burns easily. 

For analysing pigments, water 
tests, coal analyses and the widely 
varying jobs that confront the busy 
rubber Chemist, a complete selec- 
tion of grades is available, each uni- 
formly dependable. 


Standardize your laboratory on 
WHATMAN and be sure of your 
Filter Papers. 


Samples on request 


H. REEVE ANGEL & CO., INC. 
7-11 SPRUCE ST., NEW YORK, N. Y. 


TATMAN 
FILTER PAPERS 


FILTRATION AT ITS BEST 
RAPID = RELIABLE 


Munktells Filter Paper 
New PYREX Brand 60° Funnels 
PYREX Brand Beakers 


The use of Munktells filter paper is the most 
expedient method of obtaining the greatest 
speed with a maximum of retention. Munktells 
is manufactured in a variety of grades particu- 
larly designed to suit the aacial requirements 
of each laboratory practice. Samples will be 
sent upon request. 


The newly designed PYREX brand funnels 
illustrated above have an accurate 60° angle 
which greatly facilitates rapid filtering. 


For added mechanical strength the rim is 
beaded and ground. The walls and stem diam- 
eter are uniform, and the tip of the funnel is 
ground at an angle. Made in 65 mm size only. 


The PYREX brand beakers still retain their 
traditional merits, being highly resistant to both 
thermal and mechanical shock and retaining 
optical clarity after much usage. 


SARGENT 


E.H.SARGENT & CO. CHICAGO 
LABORATORY SUPPLIES 
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Climbing and diving in the Kay gyroplane is a curious 
change from the normal airplane technique of pushing 
the ‘‘stick’’ forward to dive and back to climb. One 
has to remember that, in addition to the elevator con- 
trols on the tail of the plane, the tilting of the rotor to 
the left makes the nose go down by gyroscopic action, 
while tilting the rotor to the right brings the nose up 
sharply. Patented hubs for the rotor blades adjust these 
forces automatically and make the actual flying of the 
machine somewhat less complicated than a written de- 
scription might seem. 

And finally, because the Kay gyroplane does have 
wings, it can be flown, landed or taken off as a normal 
airplane. 

ALCOHOL IN GASOLINE 

GASOLINE will be mixed with alcohol made from sur- 
plus farm products in a number of states in the West, 
if pending legislation fares generally as well as it has 
in South Dakota, where a bill to that end has already 
passed both houses of the Legislature. No national legis- 
lation on the subject, however, is at present contem- 
plated, so far as is now known. Among the states where 
‘*power alcohol’’ legislation is now under consideration 
are Iowa, Minnesota, Nebraska, Idaho and California. 
Other grain belt states are said to be preparing to join 
the procession. 

The proposal to encourage addition of alcohol (usually 
ten per cent. by volume) to gasoline, either by direct 
legislative requirement or, more often, by favoring tax 
differentials, has been agitated for some years. The 
claim is made by the proponents of the idea that with 
present engine construction and carburetor adjustments 
motor vehicles and tractors can use to advantage gasoline 
containing up to twenty per cent. of alcohol. Farm 
organizations have a stake in the legislation, since it 
promises a profitable way of using up surplus produce, 
especially off-grade grain unsuitable for feed or market 
and cull fruits and vegetables unfit for food. 

Advocates of the various state bills declare, for ex- 
ample, that there is sufficient off-grade corn and wheat 
to supply the whole power alcohol need in the grain 
belt without having to draw upon the marketable grains 
at all. Even in California, where oil is produced in 
great quantities, the fruit-growers are interested in find- 
ing a large-scale industrial use for their culls. 

The situation in Idaho is peculiar. The famous ‘‘ great 
big potatoes’’ of that state sometimes get too big. They 
grow too fast and split, and would usually rot if shipped. 
At present these outsize potatoes are sheer waste. Pro- 
moters of the power alcohol idea declare that the alcohol 
obtainable by fermentation of these waste potatoes will 
come close to filling the state’s fuel requirements, while 
the solid residue left in the vats will supply a nitrogen- 
rich ‘‘finishing’’ feed needed by the cattle industry, 
which now has to buy large quantities of other feeds of 
this class outside the state. A third product, the gas 
carbon dioxide, compressed into ‘‘dry ice,’’ is counted 
on to aid in the shipment of Idaho-grown apples by 
truck. 

In order to use gasoline with alcohol, the latter must 
be thoroughly dehydrated. Water prevents alcohol from 
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blending properly with gasoline. Complete dehydratio, 
used to be an expensive process, but now several methog, 
operable on a commercial seale, are in common use, 


BACTERIA IN THE HUMAN BODY 


Dr. Lars F. GULBRANDSEN, of the University of ]}j. 
nois College of Medicine, has found that within a fey 
minutes after birth, the blood and every normal tissue of 
the body are constantly invaded by the ordinary bg. 
teria or ‘‘germs’’ found on the skin and in the mouth 
and nose. 

This discovery upsets the prevailing idea that the blooa 
and tissues of the body are as a rule sterile, that is 
free from ‘‘germs’’ or micro-organisms. Dr. Gulbrand. 
sen finds the ‘‘germs’’ present in a changed form anj 
believes that this change constitutes one of the body's 
major means of defense against disease. So far ther 
has not been time for other investigators to confirm 
Dr. Gulbrandsen’s findings and theories, but his study 
is said to open a new field in the investigation of disease 
and resistance. 

The bacteria or ‘‘germs’’ come to the tissues through 
the wall of the intestinal tract from food that has been 
taken through the mouth, Dr. Gulbrandsen believes, 
New-born guinea-pigs, he found, did not have bacteria 
in their body tissues at birth. But within fifteen minute 
after feeding them pure cultures of bacteria by mouth, 
the micro-organisms could be found in the animal’s tis. 
sues. The bacteria, however, had undergone decided 
changes of a type known to bacteriologists as dissocia- 
tion changes. They had no power to produce disease in 
the healthy individual and would not grow under orii- 
nary cultural conditions. It is this dissociation change 
which Dr. Gulbrandsen believes constitutes one of the 
body ’s major mechanisms of defense against disease. 

Further work is being done to learn whether the bae- 
teria pass through the lining walls of the intestinal tract 
intact or whether they are changed in that passage and 
can then return to their original form in the body tissues. 

For this research Dr. Gulbrandsen was recently awarded 
the $500 Capps prize of the Chicago Institute of Medi: 
cine. This prize is given each year for the most meri- 
torious medical research by the graduate of a medical 
school in Chicago completed within two years after 
graduation, 


EMOTIONS OF THE CHIMPANZEE 


WHEN you see an animal ‘‘movie’’ and think the chim 
panzee is laughing uproariously at the pranks of his pals, 
he may actually be howling with pain or roaring with 
rage. 

The chimpanzee, so like man in many respects, has 4 
very different way of betraying his emotions in facial 
expression. How misleading the ape’s expressions are 
human judges is revealed by experiments conducted ® 
Columbia University by John P. Foley, Jr., of the de 
partment of psychology. 

When the chimpanzee sees a cat or a dog, or when he 
is punished, his mouth opens wide so that not only the 
teeth but also the gums are visible. The upper pa! 
of the face becomes deeply wrinkled, the eyes narrowed, 


a 
rage 
ty 
stud 
Neat 
chim 
take 
chim 
filmi 
panz 
was 
the 
repo: 
Ge 
mal’ 
fence 
his 
rage 
2 joy | 
Le 
pand 
open 
phot 
| me beto 
to 
ing 
me of 
pres: 
to le 
the 
sion 
own 
that 
caus 
| 
end 
stor 
ern | 
the 
| mak 
spot 
land 
in ] 
| Wea 
| cien 
fail, 
of ¢ 
has 
the 
the 
tang 
the 
10 t 


5, 1935 


gnd the brows drawn together. He’s exhibiting simian 
nge but many humans fail to recognize it. 

A photograph of the face of a chimpanzee with such 
a typical expression of rage was shown to 127 college 
students who were asked to name the ape’s emotion. 
Nearly half the judges, 61, or 48 per cent., thought the 
chimpanzee was displaying joy or laughter. 

Movie directors of animal films have observed and 
take advantage of this human tendency to misjudge 
chimpanzee emotion, Mr. Foley found. He cited the 
flming of ‘‘Sehool Pals’’ as an example. 

‘‘At the conclusion of this picture, when the chim- 
panzee had just ‘played a trick’ upon his adversary, it 
was desired to convey to the audience the impression that 
the chimpanzee was laughing,’’ Mr, Foley wrote in his 
report to the Journal of Social Psychology. ‘‘The ani- 
mal’s hand, hidden from direct view behind a board 
fence, was pinched or otherwise painfully stimulated. 
This immediately elicited the typical facial expression of 
rage or anger, which was interpreted by the audience as 
joy or laughter.’’” 

Laughter is in reality never engaged in by the chim- 


panzee. When pleased, he dces have a sort of smile with 


open mouth, and a sort of panting is heard. But the 
photograph of this facial expression of joy was inter- 
preted by the greatest number of the human judges as 
betokening rage. The sad, grieved animal was judged 
to be showing interest and curiosity, and the animal 
showing contentment was judged to be sad. ~ 

When questioned about the method they used for judg- 
ing the emotions shown in the photograph, the majority 
of the judges said they compared them with human ex- 
pressions. It is this tendency to assume that the chim- 
panzee is like the human in facial expression that seems 
to lead to the errors of interpretation. Others, 29 of 
the 127, made their judgments by taking on the expres- 
sion shown in the photograph and then judging their 
own feelings. ‘‘I tried to imagine how I’d feel with 
that expression on my face, but I was handicapped be- 
cause 1’m not a chimpanzee,’’ one person said. 


ITEMS 

RAINS, though light, have ‘‘ gnawed off’’ the northern 
end of the Western drought’s ‘‘bone.’’ While dust 
storms have raged over the utterly rainless lands of east- 
em Colorado and western Kansas and on southward into 
the Texas Panhandle, spring precipitation has been 
naking Montana and the Dakotas, if not exactly garden 
spots as yet, then at least again possible farm and ranch 
lands. This is one of the optimistic notes brought out 
in last week’s weather and crop survey of the U. S. 
Weather Bureau. While subsoil moisture is still defi- 
tient, and drought thus liable to return if summer rains 
fail, still any gain in the West is cheering to the watchers 
of crop weather. Over the country generally the weather 
has been abnormally warm. In the East and Southeast, 
the ‘‘plus-departures’’? were from 9 to 16 degrees, in 
the upper Mississippi-Missouri area the thermometer 
tanged from 16 to 20 degrees above normal, while over 
the Great Plains temperatures were ‘‘high’’ by from 
10 to 15 degrees. All this has been distinctly encourag- 
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ing to farm work, except in places where there was too 
much rain, as in the lower Ohio Valley and in parts of 
Oklahoma, Arkansas and North Dakota. 


CHILDREN from the northeastern section of the United 
States are, on the whole, the largest and those from the 
western section are smallest, officers of the U. S. Public 
Health Service found in a study of body build of chil- 
dren throughout the country. The study was limited to 
children of native white parents and grandparents, living 
in four different sections of the country. The north- 
eastern section included the New England and middle 
Atlantic states and the western section was limited to 
Utah and Nevada. Second largest children were found 
in states bordering the western Great Lakes. Next 
smallest were the children in a south central section ex- 
tending from Kentucky to Texas. The stockiest chil- 
dren come from the northeast section; those of inter- 
mediate build from the north-central and south-central 
regions and the least stocky from the western area. Dif- 
ferences in weight between children of the same age and 
sex in different regions were greater than differences in 
height. Fourteen-year-old boys from the Northeast 
weighed on the average nine pounds more than those 
from the West but were only about an inch taller. 


THAT moccasin venom, injected under the skin, con- 
trols various types of bleeding successfully is reported 
by Dr. Samuel M. Peck and Dr. Nathan Rosenthal, of 
Mount Sinai Hospital, New York, in the forthcoming 
issue of the Journal of the American Medical Associa- 
tion. Admitting that moccasin snake venom is a promis- 
ing treatment to’ control bleeding, the American Medical 
Association warns physicians to use caution, even in 
experimental use of the powerful poison. Unfortunately, 
this snake venom is said to have no influence on the 
particular problem of hemophilia. 


WARNING against the indiscriminate use of acetyl- 
salicylic acid, or aspirin as it is commonly called, was 
issued by the American Medical Association. Aspirin 
is potentially a dangerous drug, is the verdict of the 
association ’s council on pharmacy and chemistry, which in- 
vestigates new remedies as they come on the market and 
also the claims made by manufacturers for both new and 
old remedies. If aspirin is to be used as a home remedy 
it should first be prescribed by the family doctor whose 
knowledge of the individual’s personal characteristics can 
alone make its unqualified use safe and advisable. Both 
direct and indirect harm can result from its use. 


A NEW aid for diagnosis, a means of viewing a patient 
in three dimensions by x-rays, has been invented by Dr. 
O. Russo, physicist at the State Roentgen Institute, Mos- 
cow, U. S. S. BRB. Ever since x-rays were discovered 
physicians have sought some means of studying the 
human body with a depth perspective. X-ray photo- 
graphs provide only two dimensions but have perma- 
nency. The fluorescent screen tells the same information 
but only while the x-rays pass through the patient’s body 
and strike the screen. 
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CENCO 
ANALYTICAL BALANCE 


CHROMIUM-PLATED WEIGHTS 


No. 487 


COMPARISON of this balance with those of 

other makes, either American or foreign, will 
show it to be superior to any balance obtainable 
at the same price. 


200 grams 
1/10 mg 


Capacity 
Sensitiveness 


No. 487—$60.00 
10% discount in lots of 3; 15% in lots of 6 

CCURATE within the specified tolerances of 

the U. S. Bureau of Standards for Class 8-2 
weights—with gram pieces of chromium plated 
brass — for resistance : 
to wear and protection 
from tarnish —a real 
value at their selling 
price. 


No. 719A 
1 mg. to 50 gms. 
$12.00 
No. 719B 
1 mg. to 100 gms. 
$14.50 


10% discount in lots 
of 3; 20% in lots of 12 


GentRAL SCrentiric Company 
LABORATORY SUPPLIES 


aratus & Chemicals 
New York - Boston - CHICAG O-Toronto-Los ANGELES 


Hoppler Viscosimeter 


For determining the absolute viscosity of gases, 
fluids, viscous tars or syrups. 


Direct readings in centipoises (or centistokes), 
Only small sample (30cc) required. 


Results Consistent and 


Reproducible 


Range: from 0.01 to over 
1,000,000 centipoises. 


Accuracy: +0.1% be. 
tween 10 and 600 centi- 
poises, + 0.27% at ex- 
treme ranges. With use | 
of Ultra Thermostat | 
error can be reduced to | 
+0.05% over entire 
range of viscosimeter. 


Difference in viscosity be- 
tween distilled and tap 
water can even be meas- 
ured. 


When requesting detailed information, 
state range of measurements required. 


FISH-SCHURMAN CORPORATION 


U. S. AGENTS 


230 E. 45th St. New York City 


Fume Hood 


Biology Table No. C-311 


LABORATORY FURNITURE 


Because every piece of Kewaunee 


correct in design, it permits more eft- 
cient handling and teaching of larg 
classes. Discriminating buyers for 
America’s finest institutions of learn 
ing choose Kewaunee Furniture b- 
cause of its leadership in design, con- 
struction and lasting qualities. 

If your school needs new 
Laboratory Furniture, 
whether it be one piece 0 
carloads, be sure to write 
for our latest catalog and 
Free Engineering Service. 


LABORATORY FURNITURE EXPERTS 


C. G. Campbell, Pres. and Gen. Mgr. 


115 Lincoln St., Kewaunee, Wis. 


Eastern Branch: 220 E. 42nd St., New York, N. Y- 
Mid-West Branch: 1614 Monroe St., Evanston, Lil. 
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JUST PUBLISHED 


an important new text 
in elementary geology 


INTRODUCTION 
TO 


GEOLOGY 


By E. B. BRANSON 


Professor of Geology and Paleontology, University of Missouri 


and W. A. TARR 


Professor of Geology and Mineralogy, University of Missouri 


463 pages, 6 x 9, illustrated. $3.75 


N this elementary text the authors lay particular emphasis upon basic principles 

and geological reasoning rather than technical data. The book gives a broad sur- 
rey of the fundamentals of both physical and historical geology in a simple, logical 
presentation which the beginning student can easily understand. Throughout, 
mere memorization of terms is avoided. ‘The arrangement of material differs from 
that ordinarily followed, since the authors seek to develop the sequence of events 
in the study of the earth and its materials according to their origin. The text 
makes clear the positive relationship between the different geologic processes and the 
otganization of the earth materials, thus fitting the whole into a connected story of 
the earth. The treatment of historical geology attempts to give, without techni- 
calities, a clear understanding and appreciation of the subject. Although the book 
’ unusually concise, it adequately covers all the essentials. 


Send for a copy on approval 


McGRAW-HILL BOOK COMPANY, INC. 


30 West 42nd Street, New York Aldwych House, London, W.C.2 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


HEAVY OXYGEN WATER AT MANCHESTER 
UNIVERSITY 


WHat is probably the world’s rarest liquid, ‘‘heavy 
oxygen water,’’ is now being produced at the University 
of Manchester by means of a recently constructed dif- 
fusion apparatus. 

Only a few drops of heavy oxygen water exists. The 
new apparatus in which J. B. M. Herbert, lecturer, and 
Professor M. Polanyi, of the university, demonstrated 
the production of heavy oxygen water is designed to pro- 
duce 20/1000ths of a gram of water per day, which is 
about four tenths of a drop. 

One atom out of every hundred of the oxygen atoms 
in heavy oxygen water has a mass of eighteen instead of 
the usual mass sixteen of ordinary oxygen. In ordinary 
water the normal proportion is about one in 500. Con- 
centration of the heaviest oxygen is considered a real 
achievement, since the difficulties are much greater than 
in separating the famous three kinds of hydrogen re- 
cently discovered. 

Professor G. Hertz, of Berlin, made the world’s first 
sample of heavy oxygen water and presented the precious 
ten drops (half a gram) to Professor Polanyi, who was 
formerly professor of physical chemistry at the Kaiser 
Wilhelm Institute. The isotopes or atom varieties of 
neon, gas now used in electric signs, were also separated 
by Professor Hertz. 

The apparatus for producing heavy oxygen water is 
very complex and consists of nine mercury vapor diffu- 
sion pumps circulating gas through porous clay called 
steatite. The very slight difference in weight between 
the light and heavy oxygens in the water vapor makes 
the concentrating process slow and tedious. Even com- 
pared with its use upon gases like neon, the process is 
slow because the water vapor condenses upon the sur- 
faces of the clay tubes. 

In an exclusive interview, Mr. Herbert explained to a 
representative of Science Service that higher concentra- 
tions of heavy oxygen water could be obtained either by 
repassing or by using a larger number of diffusion units. 
Five per cent. concentration is obtainable by the use of 
diffusion. By a combination of methods, Mr. Herbert 
believes that in time puré 100 per cent. heavy oxygen 
water might be obtained. But it would probably take 
years to achieve this goal. 

Professor Polanyi is at present in Moscow where he is 
consulting with Soviet scientists engaged in similar work. 


NEW MEASUREMENTS FOR THE ATOMIC 
-WEIGHT OF HYDROGEN 


NEw weighings of the atoms just completed at the 
University of Cambridge by Dr. F. W. Aston give con- 
firmation of the announcement made to the Royal Society 
recently by Lord Rutherford and his colleagues that some 
of the weights of common elements need revision. 

Using a partially completed mass spectrograph or 


atom weigher, Dr. Aston announces in a letter to Naty; 
the following masses: For hydrogen, 1.0081; for dey. 
terium or hydrogen of mass two, 2.0148; for helium, 
4.0041; for carbon, 12.0048. The famous Aston yalye 
for light-weight hydrogen determined by him in 1926 wa 
1.0078, contrasted with the new value of 1.0081. 

What has happened now is as though the official pound 
weight of a nation were found to be slightly inaccurate. 
The weights of atoms are referred to the weight of oxy 
gen taken as 16, either as it oceurs on the average in 
nature or as the lightest of the three varieties, depending 
upon whether the determination is by chemical or phys. 
ical methods. 

Professor M. L. E. Oliphant, A. E. Kempton and Lord 
Rutherford, working in the Cavendish Laboratory, first 
suggested the need of revision as a result of the energie 
with which bombarded atoms artificially disintegrated, 
The distances the particles shoot out from the exploding 
atoms allow calculations of the masses of the atoms. 

Dr. Aston admits that these disintegration experiments 


as atom weighers are ‘‘much more delicate but less di-| 


rect.’’ Dr. Aston’s new atomic weights are as yet pro- 
visional and in no ease does he claim greater accuracy 
than one in 10,000. 

Scientists are interested in the slight differences in 
atomic weights discovered because they are of large im- 
portance in computing the energy within atoms and de- 


veloping theories as to the existence of isotopes or varie- 


ties of atoms. 
‘*T am never likely to regret the underestimate of 


hydrogen’s atomic weight that I made in 1926,’’ Dr. § 


Aston said, ‘‘ however serious it may ultimately turn out 
to be, because of the fundamental part it played in en- 
couraging the search for heavy weight hydrogen (called 
deuterium) which was discovered in America.’’ 


The discovery of deuterium recognized by the recent | 


Nobel prize award to Professor Harold C. Urey, of Colum- 
bia University, resulted from the supposed discrepancy 
between the atomic weight of hydrogen determined by 
chemical and physical means after it had been discovered 
that oxygen, the standard element, was actually triplets 
instead of just a single element. If Dr. Aston had 
arrived at the present value of hydrogen’s mass earlier, 
the successful search for heavy hydrogen might never 
have been started. 


A NEW METHOD FOR STUDYING THE 
STRUCTURE OF THE BRAIN 


A NEW anatomic method for studying the intricate 
structure of the human brain has been developed by ». 
Joshua Rosett, professor of neurology at Columbia Un 
versity and scientific director of the Brain Research 
Foundation, and is now being used in his laboratories at 
the College of Physicians and Surgeons. 

The first step consists in what its-inventor calls ‘quate 
matic internal dissection.’’ Instead of using 4 knife 
to cut cross-sections of the brain for study, the bram 
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; literally exploded, blown apart into natural layers, 
stead of artificial sections. 

The cerebrum is fixed, the covering membranes re- 
noved and the specimen wrapped in gauze and many 
layers of bandages. It is then placed in a steel, air- 
fight container, strong enough to withstand several 
junds of gas pressure. The container is connected with 
, tank filled with liquid carbon dioxide gas. 

The specimen is subjected to the high pressure of the 
gas, which gradually dissolves in the fluids of the brain 
‘none or two days. The valve of the container is then 
quickly opened. The sudden removal of the pressure 
axplodes the tissue, which is, however, held together by 
the bandages. 

Instead of becoming disintegrated the brain is dis- 
geted into a great number of layers along the natural 
ines of cleavage. To use a homely analogy, imagine the 
brain substance, before being exploded, to be as homo- 
geneous and compact as that of a turnip, in which no 
lyyers are discernible, and after explosion, to have some- 
what the formation of a cabbage. The numerous layers 
yitomatically dissected by the explosion, and correspond- 
ing to the leaves of the cabbage, can then be separated 
by hand with great ease. 

After this they are flattened between plates of glass, 
fxed in that position, sectioned along the flat planes, 
stained and mounted on glass slides. The result is that 
when the microscopic preparations are made the nerve 
fbers of the cerebrum can be traced from end to end, 
which is impossible by any of the cross section methods 
hitherto employed. 


THE ROLE OF HORMONES IN THE DEVEL- 
OPMENT OF THE EMBRYO 

ATTEMPTS at ectogenesis or ‘‘ babies born in a bottle’’ 
have been checked, temporarily at least, because certain 
hormones necessary to the early growth of the egg and 
embryo act only indirectly through the mother’s tissues. 

Discovery of how these four essential hormones act 
was made by Professor Gregory Pincus, of Harvard Uni- 
versity. Professor Pincus’s success in fertilizing rabbit 
eggs in a test-tube, announced last year, attracted wide 
notice as a first step toward ectogenesis, a process long 
dreamed of by romantically-minded scientists. In this 
earlier experiment the eggs were fertilized in a test-tube 
and then brought to birth in the body of a foster mother 
rabbit. 

His latest efforts were directed toward the next step, 
‘continuous growth of the eggs and embryos outside the 
nother, a feat as yet unaccomplished by scientists. Pro- 
fessor Pineus tried to do this by adding certain gland 
products to the material in which the eggs were placed 
for growth outside the mother’s body. 

These are thyroid and pituitary hormones which affect 
the maturing of the egg in the ovary; oestrin, a pri- 
mary female sex hormone affecting the later growth of 
the eggs; and progestin, a female sex hormone affecting 


g the growth and implantation of the eggs in the walls of 


the uterus, 
Allowing the egg to develop normally and removing it 
‘tom the mother’s body after it had become implanted on 
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the walls of the uterus, Professor Pincus succeeded in 
keeping the embryo alive in a culture dish for about 
forty-eight hours. At this stage blood vessels began to 
form and the heart began beating, but all attempts to 
keep the embryo alive beyond fifty-six hours after separa- 
tion from the mother failed. 

Adding to the culture the hormones which brought the 
embryos through the same periods in the mother’s body 
was also unsuccessful. 

From the fact that the cultures still died at the same 
critical points, even after the hormones had been added 
to their nourishing growth medium, Professor Pincus 
concluded that the hormones act on the eggs and embryos 
through the maternal tissues rather than on the eggs 
directly. 


ITEMS 


RADIOSODIUM, as a possible substitute for natural 
radium in yielding radiation useful in cancer treatment 
and industry, is now being produced ‘‘in somewhat 
greater quantities than reported several months ago’’ 
when Professor Ernest O. Lawrence, of the University 
of California, made known his discovery. Because sodium 
as a constituent of common salt is one of the most com- 
mon things in our daily life and because salt solution can 
easily be injected into the blood stream, it is expected 
that the new radiosodium will have practical applications 
in the future. Professor Lawrence makes radiosodium 
by bombarding sodium with the charged hearts of double 
weight or heavy hydrogen, called deutons. When the 
deutons are flung with an energy of 1,750,000 electron 
volts, sodium gamma rays are given off from the new 
radiosodium formed with energies of 5,500,000 electron 
volts. These are the most penetrating gamma rays. 
Even more important, the radiations continue to be given 
off for fifteen hours. 


PotasH from the waters of the Dead Sea in Palestine 
has now reached a production rate of between two thou- 
sand and three thousand tons a month. The initial rate, 
only two years ago, was not more than one thousand tons 
a month. The principal by-product of the potash in- 
dustry is bromine, which now equals 74 per cent. of the 
total British requirement for this chemical. Other by- 
products in economic prospect are potassium sulphate and 


calcium sulphate, both meeting fertilizer needs of Pales- 


tinian soils. 


SKULLS are not the infallible indices to race which 
they were once thought to be, according to Dr. Ales 
Hrdlitka, curator of physical anthropology of the Smith- 
sonian Institution. They change in shape and relative 
dimensions within a few generations if the life environ- 
ment of a people changes. From a study of a large series 
it will be found that there is no such thing as a line of 
racial discontinuity; they grade off insensibly into other 
skull types in all directions. Assertions that the Scandi- 
navian region was once inhabited by a negroid people, 
and that modern Eskimos are like Europeans of 14,000 
years ago, based on the study of skulls, are characterized 
by Dr. Hrdlitka as erroneous. 
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CAMBRIDGE UNIVERSITY PRESS 


ORTHOHYDROGEN, PARAHYDROGEN 
AND 


HEAVY HYDROGEN 


By Adalbert Farkas $3.50 


This new volume in the Cambridge Physical Chemistry Series is the first book 
about heavy hydrogen, which was discovered in 1931 by Urey, Brickwedde and 
Murphy. It describes the preparation, properties and chemical behaviour of the 
different kinds of hydrogen and illustrates how the investigations connected with 
this subject have contributed to the solution of some chemical and physical problems. 


THE HYPERGEOMETRIC 
AND ADDRESSES FUNCTION AND ITS 
By the Hon. Sir Charles Parsons GENERALIZATIONS 


$4.70 By W. N. Bailey $2.00 


Sir Charles Parsons, the inventor of the 


SCIENTIFIC PAPERS 


steam turbine, was one of the most im- 
portant engineering figures of the-last cen- 
tury. This book contains a number of his 
papers dealing with the steam turbine, the 
artificial manufacture of diamonds, and 
other subjects. 


A new volume in the Cambridge Tracts 
in Mathematics and Mathematical Physics 
which brings together the mass of results 
obtained from numerous papers, published 
since 1923, dealing with the generalized 
hypergeometric series. 


Forthcoming 


THE THEORY OF ATOMIC SPECTRA 


By E. U. Condon and G. H. Shortley 


The authors open with a brief historical introduction in the first chapter and develop an exposition 
of quantum mechanics along the lines laid down by Dirac, in the second chapter. The remaining 
seventeen chapters are devoted to a unified, logical deduction of the structure of the spectra of 
atoms from quantum mechanical principles. The theory is given in full detail and the results are 
amply documented with comparisons with experimental facts. 
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ANNOUNCEMENT 


may be obtained by application to 


THE REGISTRAR 


80 East Concord Street 


Boston Massachusetts 


MEDICAL COLLEGE 
of 


Union University 


A well-endowed, Class A Medical School 
with entering class limited to thirty. 

Close association with Albany Hospital 
provides unusual opportunity for clinical 
instruction. 


For further information apply to the 
OFFICE OF DEAN 
Albany Medical College, Albany, N. Y. 


72, 


€ 


Albany Hospital adjoining Albany Medical Coliege 


An 
American-Made 


§Giemsa Stain, 


using American dyes 
and American solvents 


Continued satisfied patronage en- 
courages us in our efforts in intro- 
ducing our GIEMSA STAIN made 
after the original method described 
by Giemsa in Deutsche med. Wochen- 
schrift, No. 31, p. 1026, 1905. 


We are supplying American scien- 
tists with an efficient stain marketed 
at a price that is reasonable by virtue 
of neither excessive cost of custom 
duty fees nor high priced unfavorable 
foreign exchange: 


Fifty grams for $2.00. 


Gradwohl Laboratories 


$514 Lucas Avenue, St. Louis, Missouri 


ANNOUNCING 


CRYSTALLINE 
VITAMIN 


E interesting researches by R. R. Williams and 

co-workers on the isolation of Vitamin By; have 

brought about an increasing interest in the study 
of the antineuritic vitamin. 

The preparation, in our laboratories, of Vitamin 
By in practical quantities enables us to supply the 
aniineuritic vitamin in crystalline form, making it 
generally available to investigators and research- 
workers. 

The crystals are the antineuritic principle in the 
form of the pure hydrochloride. Their biologic po- 
tency is approximately 400 Chase and Sherman 
units per milligram. 

Vitamin By Crystals-Merck are marketed in vials 
containing 10 mgm. (0.01 Gm.). 

Further information will be furnished upon request. 


MERCK & CO. INC., RAHWAY, N. J. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


PAPERS PRESENTED AT THE DETROIT 
MEETING OF THE FEDERATION OF 
AMERICAN SOCIETIES OF EX- 
PERIMENTAL BIOLOGY 

A NERVE fiber can not carry a second nerve impulse 
within an interval of about a thousandth of a second 
following a previous impulse, Drs. Hallowell Davis and 
A. J. Derbyshire, of the Harvard Medical School, re- 
ported at the meeting in Detroit of the American Physio- 
logical Society. This ‘‘refractory period’’ explains the 
mechanism of auditory masking, they said. They in- 
vestigated the electrical activity of the ear and of the 
hearing or auditory nerve of the cat when the ear is 
stimulated by two sounds simultaneously such as musical 
tones and sharp clicks. Just as the click would interfere 
with hearing of the fainter musical tones, the electrical 
disturbances which signal the passage of nerve impulses 
in the ear of the cat show masking of one sound by the 
other. If the click falls immediately after the sound 
wave of the musical tone it will be masked. If it falls 
just a trifle earlier, the click will set up nerve impulses 
and be heard and one wave of the musical tone will be 
lost. If the two sounds compete in this way for the 
same nerve fibers, one or the other will be masked to a 
certain extent, depending on which one succeeds in first 
exciting the nerve fiber. In the sense organ of the inner 
ear, there is no evidence of any such masking. Both 
sets of sound waves are represented simultaneously in the 
activity of the sensory cells, just as they are carried 
through the air as complex sound waves. 


EVIDENCE that the stimulus to the nerve of hearing is 
chemical and not electrical was presented by Drs. A. J. 
Derbyshire and H. Davis, of the Harvard Medical School. 
They examined the electrical phenomena which are pro- 
duced in the ear by the sound of a click. This stimulus 
produces two well-known responses, they found. One is 
developed by the sensory cells in the ear when they are 
subjected to the mechanical pressure of a sound wave. 
The other is the electrical change associated with the 
nerve impulses in the auditory or hearing nerve. They 
found that this impulse in the auditory nerve travels at 
the rate of about 60 miles an hour. Even after account- 
ing for the time for the impulse to travel along the audi- 
tory nerve, however, they found a delay of 5 ten-thou- 
sandths of a second between the response of the sensory 
cell and the start of the impulse along the nerve. This 
delay could not be explained by the theory of stimulation 
by the electrical response of the sensory cell. 


EVIDENCE that rage is not concerned with the adrenal 
glands alone but may occur with all its outward signs 
quite independently of adrenal gland action was pre- 
sented by Dr. N. B. Taylor, C. B. Weld and J. F. Sykes, 
of the University of Toronto. According to one theory, 
when a situation arises to provoke anger, the adrenal 
glands pour out into the body large quantities of ad- 
renalin which in turn leads to tensed muscle, glaring 


facial expression and other signs of rage in man ang 
lower animals. It was found that the same signs of rag, 
could be provoked by stimulating the brain by a drug 
called ergotoxin while the nerve supply to the adreng] 
glands was cut. In this case, the signs of rage were dye 
to the abolishing of certain inhibitions of brain and ¢ep. 
tral nervous system. 


A DIET containing large amounts of starches and sugar; 
may become an important part of the treatment of liver 
disease, particularly when the patients must underg 
surgical operations. Experiments suggesting this wers 
reported by Drs. J. L. Bollman and F. C. Mann, of the 
Mayo Clinic. A fatty liver, they found, can not properly 
do its important job of protecting the body from poisons, 
but the fat in the liver can be rapidly decreased by 
adding generous amounts of starches and sugar to the 
diet. The composition of the liver can be varied within 


wide limits by diet. Eating excessive amounts of fat @ 


increases the fat in the liver from a normal value of 


about four per cent. to twenty or thirty per cent. within] 


three weeks. In extreme cases almost half the liver may 
be fat. At the same time there is a decrease in the 
amount of water and glycogen, which is the form in 
which the liver stores sugar. 


EXPERIMENTS showing that the brain gets its energy 
for thinking from glucose or sugar were reported by 
Drs. H. E. Himwich and J. F. Fazikas, of Yale Univer- 
sity. The brain takes sugar from the blood, breaks it 
up into simpler chemical combinations, and burns the 
lactic acid thus obtained to get energy just as a steam 
engine gets its energy from burning coal. Dr. Himwich 
and his associate found accidentally that when nicotine 
is mixed with brain tissue in a flask, the brain can not 
burn lactic acid but the burning (oxidation to the chem- 
ists) goes on just the same if glucose is present. So it 
appears that the brain has two ways of getting energy 
for thinking from glucose or sugar. Ordimarily it gets 
the energy via lactic acid, but if this is impossible, it 
gets the energy directly by burning the glucose. The 
amount of nicotine that gets to the brain when a cigs 
rette is smoked, however, is probably too small to affect 
the burning of lactic acid. Incidentally, nicotine is not 
responsible for the increased sugar in the blood caused 
by tobacco smoking, according to Dr. Ephraim B. Boldy- 
ref, of Battle Creek Sanitarium. 


ENCOURAGING results from treatment of diabetes by 
x-raying the pituitary and adrenal glands were reported 
by Drs. B. O. Barnes, W. L. Culpepper and J. H. Hutton, 
of Chicago. The results were obtained with dogs ths 
had diabetes as a result of removal of the pancreas. s¢ 
of the physicians had previously found that x-ray trea’ 
ment of pituitary and adrenal glands improved the 0” 
dition of human patients suffering with diabetes. 
Barnes reported last year that diabetes experimental] 


produced may be markedly improved by removing either } 
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of Illinois College of Medicine. 


ibe pituitary gland, at the base of the brain, or part of 
ie adrenal glands that lie atop the kidneys. Naturally, 
his drastie procedure can not be used in the treatment 
if diabetes in human patients. In these experiments, 
jiabetes was produced by removal of the pancreas and 
ihe animals were given enough insulin to correct the 
jiabetes. After a control period, x-ray treatments were 
given and it was found that with these treatments the 
jnimals needed much less insulin. The x-ray treatments 
apparently had an effect similar to removal of the pitui- 
tary and adrenal glands. 


RICKETS-PREVENTING vitamin D is of great benefit in 
the treatment of arthritis or rheumatism, as it is some- 
times called, according to Dr. C. I. Reed, of the Univer- 
Seventy out of one 
hundred arthritis patients treated by himself and asso- 
dates, Drs. M. L. Hathaway and H. C. Struck, were defi- 
titely helped and some apparently cured. The vitamin 
yas given in the form of concentrated viosterol and 
enormous doses were used. While three thousand units 
is the standard dose for the treatment of rickets, Dr. 
Reed used one million units and in some cases three mil- 
lion to treat the arthritis patients. All kinds of arthritis 
except that due to gonorrhea were helped. 


MATERNAL instinct is affected by hormones. It can be 
aroused in virgin rats by daily injections of prolactin, 
according to a report made by Drs. Oscar Riddle, Ernest 
L, Lahr and Robert W. Bates, of the Carnegie Institution 
of Washington. Prolactin, the hormone that arouses the 
fundamental maternal instinct, is produced by the power- 
ful and important pituitary gland at the base of the 
brain. Besides arousing the maternal instinct, prolactin 
stimulates the production of milk in animals that nurse 
their young and of crop milk in pigeons. Prolactin has 
another remarkable action. When injected into adults, 
it reduces the size of the male sex glands. The largest 
dose reduced these glands to about 8 per cent. of their 
original size. A female sex hormone from the pituitary 
gland, on the other hand, increased the size of the male 
sex glands up to 65 per cent. above that of the normal 
adult size of these glands. 


THE dryness of extreme thirst is apparently only rela- 
tive, no matter how it feels, for even during extreme 
thirst a measurable amount of saliva is secreted. Ex- 
periments showing this to be the case were reported by 
Dr. Erma A, Smith, of the Iowa State College. Accord- 
ing to previous theory, the feeling of thirst is due to 
dryness of mouth and throat resulting from lack of 
saliva. Dr. Smith’s experiments seem to show that this 
is not the ease. Dr. Smith first measured the saliva 
secretion during a control period in a series of normal 
adults. Then she gave them several ounces of a satu- 


tated solution of common salt, and continued to measure 
the saliva during the following thirsty period. In some 
persons the flow of saliva was diminished; in others it 
was increased; in none did it cease. From this she con- 
cluded that a measurable flow of saliva and extreme 
thirst oceur simultaneously. 


SCIENCE—SUPPLEMENT 7 


THE discovery of a hitherto unknown protein material 
in food absolutely essential to growth and life was an- 
nounced by Dr. William C. Rose, of the University of 
Illinois, to the American Society of Biological Chemisis. 
It is No, 22 in the list of the known amino acids in the 
proteins of the body and No. 8 in the list of those that 
have been shown to be necessary to life. Scientifically 
its name is: Alpha-amino-beta-hydroxybutyric. The 
newly found amino acid was discovered, identified and 
prepared synthetically by Dr. Rose and his associates, 
Dr. H. E. Carter, Richard H. McCoy and Miss Madelyn 
Womack of the physiological chemistry staff. About five 
years ago, in attempting to learn which were necessary 
to life, Dr. Rose and his associates fed animals a mix- 
ture of foods containing no protein but to which had 
been added all of the 21 amino acids then known. The 
animals receiving such a mixture declined rapidly in 
weight and eventually died. This was interpreted as 
indicating the presence in proteins of a hitherto unknown 
component which was essential to life. With that in 
mind a search began for the substance in question. The 
search was rewarded with the recent isolation of this 
new acid. When it and the 21 previously known acids 
are added to an otherwise normal diet, but one which 
lacks proteins, normal growth and weight are produced. 
This is the first time on record that animals have grown 
on mixtures of highly purified acids in place of proteins. 


A pru@ that will sober-up intoxicated dogs was re- 
ported by Professor R. N. Harger and H. R. Hulpieu, of 
the University of Indiana School of Medicine, at the 
meeting of the American Society for Experimental Phar- 
macology and Experimental Therapeutics. The drug is 
a yellow powder known to chemists as dinitrophenoi. It 
has recently been used to cause fat people to lose weight. 
Because it is very dangerous when used without a physi- 
cian’s supervision, the Indiana scientists particularly 
warn the public not to use it as a home remedy after a 
spree. ‘‘Severe poisonings and several deaths have re- 
sulted from its rather wide-spread use by overweight 
people.’? The experiments showed that the drug en- 
abled the dogs to burn the alcohol they had been given 
much more rapidly than the usual rate. While the drug 
produced some fever in the dogs, which caused them to 
breathe more rapidly, very little of the loss of alcohol 
was by way of the lungs. Other investigators have 
shown that the body can burn alcohol only at a fixed 
rate and that exercise, exposure to cold and similar con- 
ditions will not speed up the burning of alcohol by the 
body. This discovery is the first example of any pro- 
cedure which will speed up the burning of alcohol by the 
body. 


A NEw theory of the cause of cataracts in old people 
and in diabetics was presented by Dr. Helen S. Mitchell, 
of the Massachusetts State College and Battle Creek Col- 
lege, Michigan, to the American Institute of Nutrition. 
Dr. Mitchell found that she could produce cataract in 
rats within two weeks by feeding them a little more than 
a third of their ration as galactose. This is a sugar not 
found as such in nature but formed in the body from 
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milk sugar. As a@ result of her studies, Dr. Mitchell 
believes that some cataracts, particularly those occurring 
in diabetes, are due to faulty handling of sugar by the 
body. The cataracts produced in her rats were the same 
kind as occur in diabetes and in old people. Dr. Mitchell 
emphasized that her work is only beginning and much 
more study is needed to solve the mystery of why cata- 
racts form. 


WoMEN are more susceptible to coffee than men. Ex- 
periments confirming this generally accepted view and 
showing women to be twice as susceptible as men were 
reported by Drs. Kathryn Horst and J. Robert Willson, 
of the University of Michigan Medical School, at the 
meeting of the American Society for Pharmacology and 
Experimental Therapeutics. Seven young men and 
seven women took part in the experiment. They drank 
coffee on one day of each week for several weeks and on 
the intervening days drank decaffeinated coffee. The 
amount of tremor in the index finger was carefully mea- 
sured to determine the effect of the coffee. The rate 
or frequency of the tremor normally present was the 
same, no matter which beverage was taken. The ampli- 
tude or what might be considered degree of tremor, how- 
ever, was increased for several hours after a single dose 
of coffee, but was not changed by the decaffeinated 
coffee. In women a strong cup of coffee containing 
from one and one half to two grains of caffeine pro- 
duced this increase in the amplitude of the tremor, but 
it took more than twice this amount to produce the same 
effect in most of the men. 


A PERSON poisoned by nicotine stops breathing be- 
cause the nerve endings in the muscles of his breathing 
apparatus are paralyzed. The drug does not paralyze 
the breathing center in the brain, as has been generally 
believed. These discoveries, which suggest a new method 
of treating nicotine poisoning, were reported by Drs. 
Harry Gold and Frederick Brown, of Cornell University 
Medical College. Artificial respiration, rather than drugs 
to stimulate the breathing center in the brain, is the 
method suggested by the Cornell investigators for treat- 
ing cases of nicotine poisoning in which breathing has 
been dangerously slowed or stopped altogether. Stimu- 
lating drugs can only make matters worse in such cases 
because the partially paralyzed nerve endings require 
rest, such as can be obtained by artificial respiration. A 
substance like barbital, which has a depressing rather 
than stimulating effect on the nerves, can abolish the 
convulsant action of nicotine. An animal treated with 
this substance can survive an otherwise fatal dose of 
nicotine. 


Drs. F, A. Gipss, H. Davis and E. L, Garceau, of the 
Harvard Medical School, reported to the American 
Physiological Society that an electrical hook-up to the 
brain producing wavy lines traced on paper gives a new 
clue to what goes wrong in epilepsy. They find by this 


means that epilepsy is probably a neurological storm 
which results in great piling up of electrical discharges. 
The tracings of the small waves of electricity which come 
off from the brain are called ‘‘electroencephalograms’’ 
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and are like the now familiar electrocardiagrams yh, 
give physicians information about the action of the hea, 
Normally these waves come off the brain at the rate of 
about ten per second. When a person is sleeping, in , 
faint, or loses consciousness temporarily in the strangg 
sleep disease called narcolepsy, the brain waves ay 
slowed down to about three to five per second and hayg 


about double the normal voltage. In minor epilepsy im 


just before and during an attack, the brain waves ¢omg 
off about every three seconds and in a strange patter 
of large round waves with a spiky wave between thg 
round ones. In major epilepsy both fast and slow waveg 
of much greater than normal voltage are found. The 


disturbance in brain activity as shown by these tracings 
of the electrical waves from the brain goes on even wheyf 


the epileptic patient is not having a fit or seizure and jg 
in one of his apparently normal periods. 


Proor of the effectiveness of small doses of acetanilid 
in reducing fever in animals was offered by Dr. Paul K. 
Smith and Dr. W. E. Hambourger, of the Yale Univer. 
sity School of Medicine. Acetanilid has been used to 
relieve pain and reduce fever for almost fifty years, but 
the proportion of a fatal dose required for lowering 
temperature has never before been determined. One 
sixtieth of a fatal dose of acetanilid suffices in rats to 
lessen the fever. One thirtieth will reduce the fever to 
normal, and one fifteenth will even lower the tempera- 
ture in normal animals. It was shown that healthy ani- 
mals will survive relatively large doses. 


Cop-LIVER oil, old-time standard rickets remedy, has 
not nearly so much rickets-preventing vitamin D or 
growth-promoting vitamin A as many other fish oils. 
Oils from mackerel, tuna, sea-bass and swordfish have 
from 100 to 400 times more of these vitamins than cod- 
liver oil, Dr. Charles E. Bills, of Mead Johnson and Con- 
pany, reported at the meeting of the American Society 
of Biological Chemists. With his associates, Drs. Francis 
G. McDonald, O. N. Massengale, Miriam Imboden, Helen 
Halls, H. D. Hergert and J. C. Wallenmeyer, Dr. Bills 
examined the oils of 100 species of fish for their con 
tent of vitamins A and D. Three quarters of all the 
liver oils were more potent than cod-liver oil in vitamin 
D and nearly all surpassed it in vitamin A. The vitamin 
content of the oils varies with the zoological classification 
of the fish. 
fish of the order percomorphi, to which belong mackerel, 
tuna, sea-bass and swordfish. Next come rockfishes and 
sculpins. Fish with soft bones contain little vitamin D 
and no measurable amount of this vitamin could be found 
in sturgeon or gray sole. 


Dr. WALTER SEEGERS, of the State University of Iowa, | 
reported that liver and other meat extracts lose some | 


of their nourishing properties and are not as digestible 
when heat or alcohol is used in the extraction process. 
This is in line with the recent report from California 
that protein in bread becomes less digestible the longe 
it is cooked, and that the crust is the least digestible 
part of the loaf. 


Most potent in vitamins A and D are the | 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


PAPERS PRESENTED IN PHILADELPHIA AT 
THE MEETINGS OF THE AMERICAN 
PHILOSOPHICAL SOCIETY 


THE existence of a new ‘‘scale’’ for weighing indi- 
vidual atoms that occur by the billions in a single speck 
of matter was described by Professor A. J. Dempster, 
of the University of Chicago. Dr. Dempster’s atom 
‘*seale’’ is known to science as the mass spectrograph. 
Although the device itself weighs several tons, it can 
determine the weight of the individual atoms of the 
chemical elements which compose everything in the world. 
It is used in detecting isotopes of the various kinds of 
matter, the varieties of a substance like chlorine or oxy- 
gen, which are chemically indistinguishable but have 
slightly different weights. Secret of the delicacy of the 
apparatus is a system of ‘‘electric lenses’’ which accu- 
rately focus the electrically charged atoms of the element 
under study as they pass through the device. These ions 
have to pass through a narrow slit only one thousandth 
of an inch wide as they enter the ‘‘scale.’’ After curv- 
ing under the action of a magnetic field, the ions strike 
a photographic film and register their position. Differ- 
ent weight ions fall at critically characteristic positions 
on the film. The measurements which establish their 
relative weights are based on a highly accurate deter- 
mination of the position of the lines. The ideal situa- 
tion would be to have the lines sharp and clear, but in 
past instruments the lines were always wider than the 
entrance slit used because the ion beam was gradually 
spreading out like the rays from a searchlight. The 
‘‘electric lenses’’ in the new instrument focus the various 
beams of different weight ions into extremely sharp lines 
on the film after first letting them spread out into their 
magnetic ‘‘weight’’ pattern. Using a new source of 
ions in conjunction with the instrument, Dr. Dempster 
has ‘‘weighed,’’ for the first time in the history of sci- 
ence, the isotopes of gold and platinum in the pure state. 
The new source of ions is a highly intense electric spark 
which knocks out atoms from the element being studied 
and at the same time strips an electron from many of 
them, and hence gives them the needed electric charge. 


THE first definite proof that there exists a super-heavy 
chemical element beyond the confines of the 92 chemical 
elements has been obtained by Dr. Aristid V. Grosse, of 
the University of Chicago. Dr. Grosse described before 
the meeting of the American Philosophical Society the 
production technique by which the rarest of all metals— 
protactinium, element No. 91, is now being obtained in 
pure'form. In an interview with Science Service Dr. 
Grosse pointed out that Professor Enrico Fermi, of Italy, 
has revived his earlier tests for proving the existence of 
element No. 93 and substantiated his claims. Dr. Grosse 
had previously contended that the Italian investigator 
was really working, unknowingly, with protactinium 
already isolated. Because of this new test and the fur- 
ther substantiation of the epoch-making feat by Drs. 
O. Hahn and L. Meitner in the Kaiser Wilhelm Institute 
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in Berlin, Dr. Grosse stated that he had withdrawn hj: ] 


past objections. Theoretically the way seems clear fo; 
the creation of a whole series of artificially-made chep. 
ical elements previously unknown. The super-heayy 
elements are created by bombarding the heaviest naturally. 
occurring element, uranium, with neutrons. The nep. 


trons pierce the cores of the uranium, stick there and § 
thus increase the weights of the atoms. Although neither | 


elements 93 nor 94 have been isolated in pure form, Dr, 
Grosse, from a study of the chemical properties of the 
known atoms, predicts that they will have characteristics 
associated with the two rare metals, rhenium and osmium, 
This means they will be extremely hard and heavy metals, 
Rhenium has only recently been applied to industry with 
the discovery of how to electroplate it on to other metals, 
Highly resistant to sulphuric acid, rhenium is expected to 
find wide use in lining tank cars and other containers for 
shipping this acid, which formerly was transported in 
glass bottles. Protactinium, which Dr. Grosse described 
in his report to the society, is rarer than radium. It is 
obtained from five tons of residue ore from the radium 
factory at Joachimstahl, Czechoslovakia, being worked 
over in laboratories at Chicago. From two tons of this 
ore one half milligram of pure protactinium has been 
obtained. So far the concentration necessary, Dr. Grosse 
said, was equivalent to saving only one part out of four 
million of the original material. 
tinium gives off alpha, beta and gamma rays, but the 
possible therapeutic value of the rays is yet untested. 
Only recently has a sufficient quantity been available to 
allow its distribution to medical laboratories. The alpha 
rays or nuclei of helium atoms which protactinium shoots 
off in disintegrating have energies equal to 2,540,000 
electron volts—higher than those of radium. And it is 
much more lasting than radium, for its life period is 
46,000 years where radium is only 2,500 years. 


Tue search for moreexact determinations of the 
weights of atoms is meaningless in many cases at the 
present time, according to Professor Harold C. Urey, of 
Columbia University. The striking statement was made 
in a discussion of the ways science can separate the 
chemically indistinguishable isotopes of many elements 
such as hydrogen, oxygen and chlorine. Hydrogen and 
oxygen are found in common water, oxygen im air man 
breathes and chlorine in common table salt. What 4 
scientist finds for the atomic weight of an element de- 
pends on how his sample of the element was prepared. 
If gaseous carbon dioxide is trapped in a vessel inverted 
over a pan of water the oxygen in the gas differs in 
atomic weight from the oxygen in the water by about 
one part in one hundred thousand. Thus the standard 
of atomic weight certainly can not be regarded as con 
stant within this limit. ‘‘Atomic weights given ‘0 
more significant figures will be meaningless unless the 
isotopic composition is specified,’? Dr. Urey said. 
‘‘Many of the methods of determination of the isotopi¢ 
composition apparently would give false results because 
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of fractionation in the processes involved. If these diffi- 
culties were overcome, and the exact value for the atomic 
weight of a given sample of an element were secured, it 
could not be used with certainty for some other sample 
unless its isotopic composition were known. Thus we 
must conclude that the atomic weights of many common 
elements, as determined by known chemical methods, are 
not fundamental constants of nature to more than a 
limited precision. This limit of precision has been 
reached in the case of lithium, oxygen, chlorine and, per- 
haps, other elements.’? A new method for separating 
the ‘‘chemical twin’’ isotopes of some of the lighter ele- 
ments like oxygen and carbon is now being tried out at 
Columbia University. Known as a ‘‘countercurrent 
scrubbing apparatus’’ the device gives promise of greatly 
increasing the concentration. Theoretically the system 
yields an inereased efficiency of some 800 times over 
methods now used. Describing the system for oxygen, 
Dr. Urey outlined how at the top of the apparatus carbon 
dioxide ean be mixed with hydrogen to yield water and 
the gas methane. The water thus formed runs down the 
apparatus and at the bottom is separated into hydrogen 
and oxygen electrochemically. The oxygen is then com- 
pined with carbon to form carbon dioxide and passes 
back up the apparatus to repeat the cycle. Gradually 
the isotopes of oxygen are separately concentrated by 
this ‘‘serubbing’’ technique. 


Dr. CHARLES B. DAVENPORT, of the Carnegie Institu- 
tion of Washington, outlined a hypothesis of genic con- 
trol over developing cells. Genes, he said, are believed 
to act as chemical catalysts to speed up the life processes, 
or metabolism. For the multifarious activities of each 
cell, guidance of hundreds, even thousands, of genes is 
necessary. Every time a cell divides there must be a 
corresponding division of genes, with a full set going to 
the new-formed cell. To insure this, a set of guiding 
threads of living stuff exists, called the chromonemata. 
‘“‘The genes,’’ Dr. Davenport continued, ‘‘during the 
metabolic stage of the nucleus, lie usually in the nuclear 
membrane where the cytoplasmic molecules are attracted 
to them by differences in electrical charge and union 
with other molecules is expedited. In the adult body 
the nuclear genes continue their activity in connection 
with the manufacture of cell enzymes and other cell prod- 
ucts,’? 


A DRAMATIC glimpse at an entirely different angle of 
the reproductive process was given by Dr. Albert F. 
Blakeslee, also of the Carnegie Institution of Washing- 
ton. It had to do with the terrific prodigality of or- 
ganisms in producing microscopic bits of themselves that 
can be scattered abroad, so that they may ‘‘be fruitful, 
and multiply, and replenish the earth.’’ In the course 
of his work for many years, Dr. Blakeslee said, he has 
had much to do with the productive processes of common 
fungi, especially the all-too-common mold on bread. To 
many persons this food-spoiling fungus seems to come 
from nowhere, almost to generate itself out of thin air. 
But it really grows from spores, one-celled microscopic 
reproductive bodies that function like seeds but are in- 
caleulably more numerous. As a demonstration of spore 
numbers, Dr. Blakeslee used a different kind of fungus, a 
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giant puffball found in a garden. It was a little over 
a foot long, ten inches wide and nine inches high. It 
consisted almost entirely of a mass of spores. He took 
one tenth of a gram of the spores—a little less than 
enough to fill a two-grain quinine capsule. These he 
mixed with water, to thin them out, and counted the 
spores in sample drops of measured size, under a micro- 
scope. The result of his calculations ran the spore num- 
ber in this one giant puffball up to about six trillions. 
That would be enough, said Dr. Blakeslee, to put one 
spore into a sixteen-foot square on such a giant checker- 
board covering the land surfaces of the whole earth. If 
they were confined to the United States, there would be a 
spore to every fifteen square feet. Theoretically, every 
one of these spores is capable of giving rise to a new 
plant of its own kind. Actually, nearly all of them fall 
into unsuitable places, and so perish. But considering 
the vast number of fungi of all sorts constantly casting 
their spores into the air, it is not remarkable that they 
turn up, apparently by magic, every time we give them 
any kind of a chance. 


OLD women, sitting quietly in the sunset of their days, 
have given science an idea of how much energy is re- 
quired just to be alive. Dr. F. G. Benedict, of the Car- 
negie Institution of Washington, told his hearers of what 
he had learned from his measurements of the metabolism, 
or basie life-rate, of 36 women between the ages of 66 
and 86. They were, most of them, neither fat nor lean, 
neither energetic ‘‘flapper grandmas’’ nor ‘‘ poorly in 
health.’? They were just middle-aged to old average 
American women. Things that speed life up for most 
of us had ceased for them: hard work was at an end, 
romance and other strong emotional stimuli were things 
of the past. They were just quietly and calmly alive, 
and that was all. For such women, specifically for those 
over 78 years old, an average of 1,023 calories of food- 
energy a day was. enough, Dr. Benedict found. This is 
only about half as much food energy as is needed by 
younger women in their more active years of work, mar- 
riage and child-rearing. The caloric requirements of 
such women are stated variously as from 1,800 to 2,500 
a day, depending on age and nature of activities. Men’s 
requirements are even higher: from 2,200 calories a day 
at light work to 6,000 at work requiring extreme muscu- 
lar exertion. Thus, the village blacksmith may be nearly 
six times as active a living machine as his aged grand- 
mother, and even the village clerk will have double her 
body-fuel necessities. A calorie is basically a heat-unit. 
A thick slice of bread, or a lamb chop, or a dozen 
shelled almonds, or four small pieces of bacon, will each 
yield 100 calories of energy. 


HEREDITY is not necessarily a fixed, unalterable, pre- 
destined pattern of events for human beings. LEnviron- 
mental factors, which modify hereditary behavior pai- 
terns in an individual’s separate life time, may also even 
change the nature of the genes themselves and thus alter 
the course of all future heredity of the line. This, ia 
essence, was the thesis advanced by Dr. AleS Hrdlitka, 
of the U. S. National Museum. Genes were defined by 
Dr. Hrdlitka as ‘‘the molecular embodiments of hered- 
ity.’’ Being basically chemical, they are amenable to 
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chemical forces, and these may be brought to bear on 
them by the environment. ‘‘The extraneous influences 
may act as stimulants, fostering the emergence or glow 
of heredity; as depressors or inhibitors of the same; or 
as damaging or destroying agencies—gene-poisons,’’ said 
Dr. Hrdlitka. ‘‘In general there is a mixture of these 
factors and the results depend on their relative strength, 
and on their reactions with the hereditary endowments 
and manifestations. ’’ 


AT the same session, Professor G. H. Parker, of Har- 
vard University, told of the influence on the bodies of 
animals exerted by chemical substances—‘‘ neurohumors’’ 
-——produced by the nerves. When a certain bundle of 
nerve-fibers in the tail of a fish is severed, a dark band 
appears, and then very gradually goes away again. The 
manner of its appearing and vanishing has suggested to 
observers that it is due to neurohumoral action. In the 
experiments reported the evidence was strengthened by 
a series of photographs taken every hour of the same 
region in the same fish. 


PEOPLE need not worry that man will become merely 
a machine because of the march of science in civilization, 
according to Professor E. L. Thorndike, of Columbia 
University. There is no need for a concern of those 
people who think the applications of science will make 
man into a mere automaton and abolish free will. 
Speaking on the ‘‘ paradox of science,’’ Professor Thorn- 
dike explained how mankind should, for centuries to 
come, escape from what now seems to some to be a di- 
lemma. Man may be part of the ‘‘machine’’ known as 
civilization, he said, but the ‘‘machine’’ differs greatly 
from machine used in the ordinary sense. The saving 
factor is that the parts of the social ‘‘machine’’—the 
people themselves—can change the workings of the ma- 
chine and even its construction. Science seeks to learn 
the workings of the immutable forces of nature and the 
more widely and exactly these workings are known the 
more man can do with them. It is the very repeatability 
of natural laws which enables man to adapt them into 
his scheme of things or adapt himself and his social 
‘*machine’’ to them. 


Dust storms now sweeping the West should afford 
science one means of finding out more about the atmos- 
phere surrounding Venus, ‘‘veiled-planet,’’ according to 
a suggestion which Dr. V. M. Slipher, director of Lowell 
Observatory, Flagstaff, Arizona, will make to the U. 8. 
Weather Bureau. His plan for utilizing earth’s dust 
storms for science would be to make airplane flights high 
above the dust clouds and measure the upward reflection 
and scattering of sunlight on the dust layers. Such in- 
formation should be of value when applied to the planet 
Venus, which appears to have perpetual dust storms in 
its atmosphere. Venus is without moisture to lay such 
dust, which once stirred up floats continually high above 
the surface of the planet. That at least is the present 
hypothesis which Dr. Slipher would like to check with 
airplane dust-cloud measurements on earth. Recent ob- 
servations show that the weather prediction for Mars now 
is ‘‘cloudy and warmer.’’ Mars is going through what 
is summer for its northern hemisphere and such times are 
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accompanied by an increase in cloudiness. Similar me. 
surements made in 1920 showed comparable cloudiness, 


SUPERSTRATOSPHERE winds blow at 200 miles an how, 
A fiery visitor from outer space, flashing into eart, 
upper atmosphere, that made possible the measurements of 
these winds at the high levels where transoceanic planes 
should some day fly was reported by Charles P. Olivier. 
A giant fireball flared through the sky over Texas anq 
Oklahoma in 1933, striking terror into the hearts of 
superstitious persons. More cool-headed and scientific. 
minded individuals took measurements and Dr, Olivier 
has been busy with calculations based on them ever since. 
As the fireball tore overhead, 18 miles up, its long train 
of smoke was left behind and gradually broke into knots 
or clouds. The rate at which these left-behind clouds 
moved is a measure of the superstratospheric winds, 
They averaged 200 miles an hour. 


ITEMS 

VITAMIN B4 apparently can prevent anemia by stimu. 
lating formation of red blood cells, according to Drs, 
Jean L. Kyer and Frank H. Bethel, of the Simpson 
Memorial Institute, Ann Arbor, Mich. The anemia in 
this case is not pernicious anemia but the kind known as 
nutritional anemia. Other parts of the vitamin B com- 
plex, which is made up of at least four vitamins, were 
not effective in preventing anemia, experiments with rats 
showed. Vitamin B4 may play its important antianemic 
role by influencing the production of hemoglobin, the 
coloring matter of blood. 


THE body’s defensive forces for resisting invasion by 
disease organisms can be artificially stimulated by vac- 
cines or similar preparations only up to a certain point. 
Experiments showing that there is such a limit to the 
body’s capacity for acquiring resistance to disease were 
reported by Drs. Reuben L. Kahn and Elizabeth B. Me- 
Dermott, of the University of Michigan, at the meeting 
of the American Society for Experimental Pathology. 
Up to a certain point the capacity of the body to resist 
invading disease germs may be increased by increasing 
the number of doses of immunizing serum or vacciue. 
After that point has been reached, further immunizing 
doses produce very little response from the body’s de- 
fensive forces. 


SPECIMENS of a tiny crab—only a quarter of an inch 
across—that forces growing coral animals to build a 
house for it have been brought back to the Smithsonian 
Institution by Dr. Waldo L. Schmitt, who haz recently 
returned from an expedition along the northwestern coast 
of South America and to the Galapagos Islands. ‘lie 
gall-crab, as it is called, was known in the western Pacific, 
but had not been found east of the Hawaiian Islands. 
When very young, the crab attaches itself to the end of a 
coral branch, just as it is starting to branch again. ‘Tlie 
presence of the crab probably acts as an irritation to the 
coral, increasing its rate of growth. At the same time 
currents are set up in the water which determine the di- 
rection of this growth. The result is that the two 
branches fold over and come together, completely sur- 
rounding the crab in a limestone cell. There are tiny 
airholes by which it is able to remain alive. 
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Just Published 


Source Book 
Physics 


By Francis 
Professor of Physics, Emeritus, Princeton University 


620 pages, 6 x 9, illustrated, $5.00 
SOURCE BOOKS IN THE HISTORY OF THE SCIENCES 


This book makes accessible the most significant portions of the original papers in 
which scientific workers of the past announced important discoveries or methods of 
thought in the field of physics. Here is the story of the beginnings and growth of the 
sciences of Mechanics, Properties of Matter, Sound, Heat Light, and Electricity and 
Magnetism, told in the actual words of Galileo, Torricelli, Sauveur, Gay-Lussac, Des- 
cartes, Von Guiericke and many others who have made notable contributions to the 


progress of these subjects. 


More than 90 scientists are represented in the book. A short account of the life of 
each is given, together with one or more excerpts from his writings. Here for the con- 
venience of the specialist, the educator, and the serious student of the science are gath- 
ered high-lights in the history of physics—a compilation, from many sources, of what 
have proved to be some of the most significant messages ever given to the world of science. 


SHAPLEY and HowartTH’s Davip EuGENE SMITH’s 


A Source Book | A Source Book 
in Astronomy ~ in Mathematics 


412 pages, 6 x 9, illustrated 701 pages, 6 x 9, illustrated 
$4.00 $5.00 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, Inc. 


330 W. 42nd Street New York, N. Y. 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE EARTH’S MAGNETISM AND COSMIC 
RAYS 


THAT the lop-sided magnetism of the earth is now 
being used to study the nature of cosmic radiation was 
indicated in the address of the Abbé Lemaitre, of Bel- 
gium, before the American Physical Society meeting in 
Washington. 

Father Lemaitre read the paper of Professor M. S. 
Vallarta, of the Massachusetts Institute of Technology, 
on the ‘‘Longitude Effect of Cosmic Radiation.’’ Pro- 
fessor Vallarta, with Father Lemaitre, developed the 
theory of cosmic rays so well supported by scientific evi- 
dence which assumes that all the incoming rays are of a 
particle nature and are charged with electricity. 

The earth’s magnetic field, Father Lemaitre explained, 
is not perfectly symmetrical about the earth, but acts as 
if its center were about 186 miles from the ideal center 
of the earth. The resultant field on the outside, there- 
fore, is a bit off-center too. 

Calculations on what the magnetic lop-sided effect 
should be on cosmic ray intensity at widely separated 
points about the earth gives almost perfect agreement 
with experimental measurements, Father Lemaitre said. 
Data taken in places all around the world from zero 
longitude at Greenwich, England, to the Antipodes on 
the opposite side of the earth all fall on the new caleu- 
lated curves. 

There is but one set of observational data which does 
not fit the new theoretical curves. These data were ob- 
tained by Professor Robert A. Millikan and Dr. Victor 
Neher on an automatic instrument placed aboard a ship 
enroute from Honolulu to Sydney-Melbourne. Other 
data fit perfectly well, Abbé Lemaitre explained. The 
new report lends additional support to the idea that cos- 
mic rays are particles. 


THE TRANSMISSION OF RADIO WAVES 

ULTRAVIOLET rays from the sun, combined with the sun’s 
warming visible rays, suffice to explain the daily and sea- 
sonal fluctuations of the earth’s ‘‘radio roof’’ or iono- 
sphere and hence longer or shorter transmission of radio 
waves. This is the gist of the address presented before 
the recent meeting of the American Geophysical Union, 
by Dr. E. O. Hulburt, of the Naval Research Laboratory 
at Bellevue, D. C. 

From earliest radio days, it has been known to physi- 
cists that the radio waves most used strike the lower side 
of the ionosphere and ‘‘ bounce back’’ repeatedly. If it 
were not for this, they would probably be lost in space. 

The ionosphere is a great region of the atmosphere so 
far out that the now much-publicized stratosphere is only 
a stone’s throw upward by comparison. The lowermost 
of its two strata, called the ‘‘E’’ layer, is about 60 
miles over our heads; the upper, or ‘‘F’’ layer, has an 
altitude averaging two and a half times that distance. 
That is the night position of the ‘‘F’’ layer. In the day 
time it rises higher and higher, until about noon one part 
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of it, the ‘ ‘F,’’ layer, is some 200 miles up—less in mid. 
winter, considerably more in midsummer. The sun 0b. 
viously has a good deal to do with this ‘‘humpity’’ hg. 
havior of the ‘‘radio roof,’’ making it behave more like 
the top of a wind-billowing circus-tent than a respectable 
permanent roof. 

Dr. Hulburt’s observations and calculations have ¢cop. 
vinced him that the sun’s effect is two-fold. First, the 
ultraviolet radiation charges the air molecules and other 
particles that may be present with electricity, causing 
them to fly apart and thus produce a general expansion, 
Second, the sun’s warming rays have an additional ex. 
pansive effect. The two together produce the ‘‘hump”’ 
which always ‘‘rides’’ the ionosphere directly beneath the | 
sun. 

Such a vast mountain of even the thinnest air naturally 
tends to smooth itself out by flowing away in all direc. 
tions. The stream that flows westward against the 
earth’s rotation is roiled and thrown into invisible waves. 
The eastward stream flows smoothly and steadily. This 
picture, Dr. Hulburt said, fits in well with observed radio | 
phenomena. There are one or two radio facts that do not | 
yet fit into the picture, and these challenge geophysicists 9 
to attempt further solutions to the problem. 


SOUNDING BALLOONS AND WEATHER 

CONDITIONS 

ULTRA-SHORT radio waves, sent by light-weight sets 
carried by small unmanned sounding balloons, will soon 
be signaling weather news from far above the clouds. | 
Preparations for flights are now under way at the Blue 
Hill Meteorological Observatory of Harvard University. | 
Tests of the apparatus have already been made by air 
plane. Professor Charles F. Brooks, director of the | 
observatory, under whose supervision the researeh is being 
conducted, states that the first balloon will be sent aloft | 
within a few weeks. 

A report of progress was made before the section of | 
meteorology of the union by Arthur E. Bent, of the Blue 
Hill Observatory. Equipped with sensitive instruments 
for the recording of humidity, air pressure and tempera- 
ture, small balloons will be released to search the upper | 
air. Their readings will be automatically broadcast 
from the balloon by a small compact radio sender and } 
automatically recorded on graphs at the observatory. 
The exact location of the balloon, both in altitude and | 
position, ean also be determined from these radio signals. | 

This method of investigation has several advantagés 
over airplane flights for the determination of weather | 
conditions, not only from the point of economy, but also 
in time saving. Unlike ordinary sounding balloons, § 
those equipped with radio can be used at coastal points 
where the others usually become lost at sea and are thus 
of no value. Mr. Bent has succeeded in constructing 4 
complete radio-sending device for a balloon, the sim | 
plicity and low cost of which will make its probable 10 | 
of no great consequence. : 
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Announcing 
a forthcoming geography text on 


EUROPE 


By SAMUEL VAN VALKENBURG 
Associate Professor of Geography, Clark University 


and ELLSWORTH HUNTINGTON 
Research Associate in Geography, Yale University 


This new book to be published in July is based in nearly equal proportions upon personal 
observation, reading, and statistics. It represents the combined viewpoints and methods 
of a European and an American geographer—something entirely new in geography texts. 
So carefully has the work been done, however, that the whole book bears the stamp of 


unity and balance. 


The text is adapted either to a full year’s course or to one lasting but one semester. For 
the latter, certain omissions are suggested by the authors as containing material more 
advanced and difficult than the rest or else being purely historical or theoretical. These 
possible omissions are designed for use with relatively advanced students and are intended 
to serve as an introduction to topics that need further study from other sources. 


Part I begins with a general consideration of Europe as a continent, then takes up a com- 
prehensive description of the climate, appearance, and main natural regions of the conti- 
nent as a whole. This discussion paves the way for the detailed treatment of individual 
countries in Part II. The book includes chapters on soil, vegetation, commerce, popula- 
tion, and discussions on the political status, historical interest, and typical character of 
the various countries. A full bibliography is given at the back of the book. There is 
an unusually large number of maps, most of which are original and illustrate phases of 
geography not hitherto treated. 


“Van Valkenburg and Huntington” should appeal to teachers of college geography in 
particular, as an excellent basic textbook in the geography of Europe. It is, also, suitable 
for use as supplementary reading material in history courses. 


Approximately 664 pages 6x9 Probable price, $4.50 
Joun Winey & Sons, INC., 440 FouRTH AVE., NEW YORK 
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An experimental assembly now being tested weighs a 
little more than two pounds and is audible up to a dis- 
tance of 50 miles. A wave-length of five meters will be 
used. A small 4.5-volt C battery is used for power and 
works satisfactorily up to more than 20,000 feet. Higher 
altitudes may require a small heat-generating unit. An 
eight-foot wire by which the instruments are suspended 
from the balloon is used as an antenna. 

A continuous signal will be broadcast for direction 
and altitude determination. A break every 60 seconds 
is used for timing and three other breaks per minute 
indicate by their spacing the air pressure, temperature 
and humidity. As recorded in the observatory, the read- 
ings are in the form of graphs of these variables. 

A radio meteorograph for use on an airplane instead 
of a balloon was demonstrated by Mr. Bent, assisted by 
Dr. K. O. Lange, of the Massachusetts Institute of Tech- 
nology, who designed the instrument for the Blue Hill 
Observatory. The meteorograph and its radio sender 
were placed on one side of the lecture hall and the indi- 
cations were received and automatically recorded on a 
portable chronograph on the other side of the hall. 


A NEW SYSTEM OF RADIO TRANSMISSION 


A NEW system of radio transmission and reception 
which, it is claimed, will wipe out the effects of static, 
fading and tube noises has been invented by Major Edwin 
H. Armstrong, professor of electrical engineering at 
Columbia University. Major Armstrong predicts that the 
new technique will make ultra-short wave broadcasting 
practical, solve problems of chain television and make pos- 
sible the transmission of musical sounds far exceeding, in 
quality, any possible at present. 

Major Armstrong holds the medal of the Institute of 
Radio Engineers for his invention of radio regeneration 
and the superhetrodyne and super-regenerative radio 
circuits. 

Secret experiments have been carried on in the tower 
of the Empire State Building for the last year. That 
tests were being made was known, but the nature of the 
work was a closely guarded secret until now. 

The fundamental point about the new system is the 
introduction, into the transmitted wave, of a character- 
istic which does not exist in the radio waves produced by 


nature in causing static. The receiving set is so arranged 


that it will pick up only radio waves having the character- 
istic properties and discards those from natural sources. 
‘*The principle is carried out by the use of a discarded 
method of modulation of the carrier wave known as fre- 
quency modulation,’’ Major Armstrong states. ‘‘ This 
method of modulation has been known for over twenty 
years, but the hitherto unsurmounted difficulties due to 
distortion and other troubles in both transmitter and 
receiver have caused its abandonment by all who worked 
with it.’’ It is possible to transmit from different pro- 
grams with the system. They can be simultaneously 
transmitted and received with a single transmitter and 


receiver. 
The radio waves transmitted by the system are of very 
short wave length and do not make reception possible over 
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great distances as in present broadcasting. A point-to- 
point nation-wide chain of transmitting stations which 
would relay the program about the country is the present 
picture of future development. While the economic in- 
vestment would be higher, probably, the freedom from the 
present troubles of static and fading offers much com- 
pensation. 


A NEW WAR GAS 


HAs a new war gas been discovered? Chemists at the 
meeting of the American Chemical Society in New York 
City recently were asking themselves this question as 
they discussed the new chemical reported in the division 
of organic chemistry. This chemical has a blistering 
action on the skin comparable with the dreaded war-time 
mustard gas. 

Known by the polysyllabic name pronounced tri-chlero- 
tri-ethyl-amine, the highly irritating chemical is a new 
liquid compound reported by Kyle Ward, Jr., chemist of 
the Experiment Station of the Hercules Powder Com- 
pany of Wilmington, Del. Containing 25 atoms in its 
highly complex molecule, the new substance was made 
synthetically for ‘‘raw material,’’ as Mr. Ward described 
it in an interview, out of which still larger molecules 
could be made. Whether these still-bigger compounds 
were in the nature of a new, unannounced explosive, 
Mr. Ward was unwilling to state. 

The intense blistering properties of the new liquid 
were discovered accidentally, when localized burns ap- 
peared on the skin of chemists making it. The liquid 
is not corrosive in the sense of certain fluorine com- 
pounds which can not be made in ordinary glass chemical 
test-tubes and beakers and must be prepared in paraffin 
receptacles. Routine chemical laboratory equipment suf- 
fices in manufacture of the new gas. 

While Mr. Ward was unwilling to speculate on pos- 
sible military uses of the blister-producing substances 
chemists recall that mustard gas is also a liquid and 
that the formula of the new substance is essentially the 
replacement of the sulfur atom of mustard gas by the 
element nitrogen. 

There will be speculation on the way the new sub- 
stance might be used in war-time. The most commonly 
mentioned picture will be that of filling shells with the 
substance, as with mustard gas, which on explosion will 
spread the liquid widely in the form of tiny, microscopic 
droplets in a blister-making ‘‘fog.’’ There is at present 
believed to be no intention to manufacture it with any 
military use in view. 


FIREPROOFING AIRPLANE FABRIC 


A NEw technique for ‘‘doping’’ airplane fabric, so 
successful that gasoline poured on a wing can be burned 
off without injuring the cloth in any way, was announced 
at the meetings of the American Chemical Society. Dr. 
Gordon M. Kline, of the National Bureau of Standards, 
told of the new ‘‘dope’’ which reduces the danger of fire 
in aircraft to less than twenty per cent. of its present 
hazard. 

The ‘‘dope’’ is regarded as highly important for mili- 
tary aviation, both airship and airplane, especially on the 
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great airplane carriers like the U. S. S. Lexington, where 
large numbers of planes are stored below decks. 

The new fire-resistant treatment consists of the im- 
pregmentation of the cloth fibers with a boric acid-borax 
mixture and then the coating of this cloth with cellulose 
acetate instead of cellulose nitrate as now used. Cellulose 
acetate burns only one fifth as fast as cellulose nitrate, 
Dr. Kline said. Thus the fire hazard is reduced to 20 ver 
cent., while the fire-resistant treatment of the fibers lowers 
the danger still more. 

At the Bureau of Standards a discarded metal-struc- 
tured amphibian biplane has been burned up in tests of 
the new airplane dope. Gasoline was poured over the 
plane in the most crucial test and then ignited. Flames 
quickly spread everywhere but, when the gasoline burned 
itself out, the fabric was as good as new. 

Key to the chemical advantage of the new ‘‘dope’’ 
over that now in use lies in the fact that the new acetate 
compound needs external supplies of oxygen to make it 
burn even slowly. The present nitrate ‘‘dope’’ supplies 
its own oxygen for combustion. Moreover, the acetate 
‘‘dope’’ will only ignite at a much higher temperature 
than the nitrate ‘‘dope.’’ The latter has products in it 
which may burn at the temperature of a hot steam pipe or 
electric light bulb. 


ITEMS 


LATE July should see, somewhere in the world, a 
severe earthquake with its focus, or center of motion, 
relatively close to the surface of the earth. That is the 
indication which may be inferred from a report presented 
before the meeting in Washington, D. C., of the Amer- 
ican Geophysical Union, by Professor H. Landsberg, of 
the Pennsylvania State College. Professor Landsberg 
did not himself venture an earthquake forecast, but he 
did show a remarkably close hook-up between deep-focus 
earthquakes and shallow-focus quakes following three 
months later, as a rule in some remote part of the world. 
The Formosa quake of the Easter week-end was a deep- 
focus disturbance, its center being some 35 kilometers, 
or 22 miles, beneath the surface of the earth. On the 
basis of Professor Landsberg ’s correlations, a destructive 
shallow-foeus earthquake may be expected to occur about 
a week before the end of July. Professor Landsberg 
also discovered a correlation between deep- and shallow- 
focus earthquakes with a much smaller time lag—some 
three days before and three days after the deep-focus 
quake, 


AT the meeting of the American Chemical Society in 
New York City Dr. Harry N. Holmes and his co-workers 
at Oberlin College described new developments in the 
advance toward the long-sought goal of complete isola- 
tion of vitamin A in 100 per cent. purity. While ad- 
mitting that the goal is not yet attained they reported 
the production of a fluid 14,000 times as concentrated 
as standard cod-liver oil. This is a 40 per cent. gain 
over the previous world’s record made in 1931 by Pro- 
fessor P, Karrer, of the University of Zurich, Switzer- 
land. The Swiss concentrate was only 10,000 times as 
potent as the standard oil. 
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New facts on the structure of vitamin B,, whose ab- 
sence from man’s diet causes the acute nervous disease 
beri-beri, were reported to the American Chemical So- 
ciety by Dr. R. R. Williams, Dr. E. R. Buchman and c¢o- 
workers of Columbia University. Beri-beri is prevalent 
among several hundred millions of peoples of the world, 
especially in the Orient where polished rice is a staple 
of diet. It produces an inflammation of the nerves, 
and in acute forms, a painful rigidity of the limbs. 
Many physicians suspect that certain types of nervous 
troubles of peoples in occidental countries like the United 
States and European nations may also be caused by a 
slight deficiency of vitamin B, Some patients appear 
to obtain relief by taking concentrates of the vitamin 
obtained from brewer’s yeast. Dr. Williams and Dr. 
Buchman have taken the vitamin apart in their test-tubes, 
added atoms here and there in the complicated molecules 
and learned new facts about its composition. Such 
knowledge is preliminary to the long-sought goal of 
creating the vitamin synthetically in the laboratory at 
which time the roundabout method of concentration 
from yeast can be replaced by the man-made technique. 
Then one would be able to take pills or capsules of 
vitamin B,, just as now it is possible to take vitamin C 
or vitamin D. 


Dr. PAuL R. Hey, of the National Bureau of Stand- 
ards, announced at the meeting of the American Geo- 
physical Union that the pull of gravity which helps to 
determine the earth’s weight will in a few weeks be more 
accurately known than ever before. The value as at 
present determined is represented by the figure 980.087, 
which differs somewhat from previous measurements. Dr. 
Heyl, who, with Dr. G. S. Cook, has been working for 
years on gravity determinations with a specially con- 
structed pendulum, in a deep vault under one of the Bu- 
reau of Standards buildings, announced the work ‘‘has 
been practically completed, only a few weeks’ work yet 
remaining. ’’ 


By spinning a duralumin rotor in a vacuum, forces are 
created equal to 1,200,000 times that produced by the 
gravitational pull of the earth, Dr. E. G. Pickels, of the 
University of Virginia, reported to the meeting of the 
American Physical Society. Such an enormous force 
offers the possibility of being able to pull molecules apart. 
Centrifugal force 1,200,000 times as great as the force 
of gravity may be explained by saying that gravity makes 
an object dropped from a high building fall 16 feet in the 
first second. If the force of gravity were as large as the 
fore in Dr. Pickels’s ultracentrifuge, a dropped object 
would fall 19,200,000 feet in the first second, or more than 
3,600 miles. Using air pressure of 50 pounds to the 
square inch to drive the rotor, top speeds of 156,000 revo- 
lutions each minute were obtained. At this point the 
rotor flew apart and the calculated centrifugal force was 
1,200,000 times the force of gravity. ‘‘ Photographs of 
molecular sedimentation in an observational centrifuge, ’’ 
Dr. Pickels said, ‘‘demonstrate the possibilities of the 
apparatus in molecular weight determinations. ’’ 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE HORMONES OF THE PITUITARY 
GLAND 

Two new hormones from the pituitary gland, each a 
twin to already known pituitary hormones, were reported 
by Dr. Leo Loeb, of Washington University, St. Louis, 
in an address before the American College of Physicians 
meeting in Philadelphia following his presentation with 
the John Phillips Memorial Medal of the college. 

The new pituitary hormones act on thyroid and female 
sex glands, respectively. A species difference in the 
extracts from the pituitary that influence thyroid and sex 
glands had previously been recognized. An extract from 
the pituitary gland of a cow has a stimulating effect on 
the cow’s sex glands but just the opposite effect on the 
guinea-pig’s glands. 

Investigations conducted by Dr. Loeb during the past 
two months for the first time show that this different 
effect is due to the production by the pituitary of two 
different hormones with antagonistic effects on female 
sex glands. In the pituitary glands of cattle, the ovary- 
stimulating hormone predominates while in pituitary 
glands of other species of animals the antagonistic hor- 
mone predominates. 

The presence of these two hormones, where only one 
was formerly thought to exist, may have a relation to the 
anti-hormone effect discovered by Dr. J. B. Collip and 
associates, of McGill University, who have found sub- 
stances called anti-hormones in the blood of men and 
other animals. 

Dr. Loeb’s other recent discovery of two thyroid- 
stimulating hormones from the pituitary may throw fur- 
ther light on the cause of Graves’ disease or exophthalmic 
goiter, the disease characterized by pop-eyes, rapid pulse 
and other disturbances. Dr. Loeb and other scientists 
have been able to produce all the symptoms of Graves’ 
disease in healthy animals by giving them doses of 
thyroid-stimulating pituitary hormone, which suggests 
that disorder of the pituitary may be a cause of this 
kind of goiter. Dr. Loeb is now studying the pituitary 
glands of persons who died of Graves’ disease. He hopes 
to find which of the two thyroid-stimulating pituitary 
hormones predominates in these glands, and thus which 
may be responsible for the development of the disease. 

The pituitary gland at the base of the brain, master 
of all endocrine glands of the body, has another réle. It 
is nature’s sculptor which models the head, face and 
features of man. The mechanism by which the pituitary 
plays this newly-discovered ‘‘sculptor’’ réle was de- 
scribed by Dr. Heetor Mortimer, of McGill University, at 
the meeting of the American College of Physicians. 
Finding how the gland acts to change facial features will 
aid the endeavors of physicians to diagnose and treat dis- 
orders of the gland. Dentists will also be aided in their 
own problems of facial and palatal growth. Scientists 
have, for years, studied the question of the mode of 
growth in the human face in an endeavor to solve the 
question of those changes which make the Mongoloid 
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features so different from either the Negroid or those of 
the white race, the Caucasoid. 


VITAMIN C AND RHEUMATIC FEVER 


DESPITE recent animal experiments suggesting that lack 
of vitamin C in the diet might cause rheumatic fever. 
the vitamin is neither a cure nor a preventive of the dis-4 
ease and apparently has nothing to do with its cause. 

First tests of the recent theory on human patients, 
with the above conclusions, were reported by Drs. Mark 
P. Schultz, Jules Sendroy and Homer F. Swift, of the 
Rockefeller Institute for Medical Research, at the meet. 
ing at Atlantic City recently of the American Society 
for Clinical Investigation. 

Their studies were made on over one hundred persons, 
Fifteen were patients acutely ill with rheumatic fever,HH ye 
These were given large daily doses of the vitamin in thel,! t 
form of ascorbic acid by mouth and by injection into jise: 
the veins and in addition large doses of orange juice. 
They were also given substances rich in other vitamins. TE 
No beneficial effect of this treatment was seen. 

Two groups of children, about thirty in each, were W 
examined carefully for several months beginning in mid-3 4. 
winter. Children in one of the groups were given largely. 
daily doses of vitamin C in the form of ascorbic acid. @,,; 
Although the children not receiving the vitamin developed HM tr. 


a mild degree of scurvy in early spring, there was nog ying 
difference between the groups as far as the rheumatic 
disease was concerned. In fact, relapses of acute rhev- qT 
matic fever occurred in three children who had received HM j., 
the ascorbic acid daily for two to three months. bala 


Careful tests of the use and storage of vitamin © ing), 
thirty patients and non-rheumatie persons showed in thej by ' 
rheumatic patients no abnormality in the way the vitamin 9 js, 
was handled by the body nor any deficiency in the body’s HM qr, 


store of this vitamin. 8} 
The theory that lack of vitamin C and consequent de Hi jp. 
velopment of scurvy was a factor in causing rheumatic HM yor, 


disease was based on experiments reported by Drs. James HM ine, 
F. Rinehart and S. R. Mettier, of San Francisco, tw0 HM yor, 
years ago. They produced symptoms resembling human 
rheumatic disease in guinea-pigs deprived of vitamin (#4 
until a mild degree of scurvy appeared. The animal Mix., 
experiments were repeated by a Rockefeller Institute C 
scientist with the same results. Studies on humal @™:,,, 
patients now indicate that lack of the vitamin is not im Hj, 


portant in causing the disease. awa 
ad 

COMBINATION OF SUBSTANCES NEEDED & 
FOR THE CURE OF ANEMIA ¥ 


THE ability of liver to keep pernicious anemia patients 
alive and well, so long as they keep on eating or taking 
liver extract, does not depend on any single chemical sub- 
stance contained in liver. LE 

Experiments showing that the effectiveness of liver d¢ 
pends on a mixture of three active substances, two of 
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shich have been obtained in pure crystalline form, were 
pesentéd by Drs. Cyrus H. Fiske, Y. Subbarow and 
Bernard M. Jacobson, of the Harvard Medical School. 

Since the discovery of the liver treatment for per- 
sicious anemia, continuous efforts have been made to find 
the chemical substance in liver responsible for its effect 
m the disease. Although potent liver extracts are now 
yailable for pernicious anemia patients, if the active 
uibstance in liver could be identified, it might be made 
i» the laboratory much as many other medicines are 
nade, instead of having to be extracted, at considerable 
apense, from liver itself. 

Three substances obtained from liver by chemical treat- 
nent and known as ‘‘ fractions’’ have been found to have 
an effect on the blood-cell-forming organs of both patients 
ud guinea-pigs. But in the course of chemical purifica- 
ion of the ‘‘ fractions,’’ they lost their anemia-relieving 
wtency. Two of these ‘‘fractions’’ have been obtained 
n crystalline form and the chemical composition of one 
if them determined. Separately these ‘‘fractions’’ have 
» effect on pernicious anemia patients, but a mixture of 
i] three of them is highly effective as a remedy for the 
disease. 


THE REPOPULATION OF FOUR FARMING 
REGIONS 

WARNING that the subsistence homestead activities of 
the Federal Government should not be directed toward 
mcouraging migration of people to poor farming areas 
ms the keynote of a round-table discussion at the Con- 
ference on Population Studies in Relation to Social Plan- 
ting under the auspices of the Population Association of 
America at Washington. 

The notion that the movement to the country districts 
ince the depression has done much to correct an ‘‘ over- 
talance of population,’’ and has placed people in more 
promising locations, is contrary to facts brought to light 
by a survey conducted by the Study of Population Re- 
distribution, by Dr. Carter Goodrich, director of the 

Since the depression, the increases of population have 
ken particularly heavy in those farming regions that 
vere the very worst, as measured by per capita farm 
neome during prosperous years. Population increases 
vere heavy in the most poverty stricken and unpromising 
ireas of the eut-over country of Michigan and Wisconsin, 
id in the mountains of West Virginia and eastern 
Kentucky. 

Contrasted with this movement of people back to bad 
farms, was the movement during the prosperous years 
lefore 1929. Then the migrations were drawing people 
way from those areas that have had the heaviest relief 
ads during the depression. 

Twenty-seven of the 29 ‘‘poorest’’ counties in the 
United States, having an average of over 36 per cent. 
if the population on relief, and 70 of the 80 worst, 
faving over 30 per cent. on relief, were areas that people 
"tre leaving during the prosperous twenties. 


LENGTH OF LIFE AND OLD-AGE PENSIONS 


THERE will be 25,500,000 people over 65 years of age 
21980. This is the estimate of those who would be 
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old enough to be entitled to old age pensions under pro- 
posed legislation, made by Drs. Louis I. Dublin and 
Alfred J. Lotka, of the Metropolitan Life Insurance 
Company, speaking before the Conference on Population 
and Social Planning. 

If every person over 65 in 1980 were to receive $15 
per month as the federal share of an old-age pension, 
the total bill would amount to $4,690,000,000. This is 
much higher than the estimate of the President’s Com- 
mittee on Economie Security, who figured that the maxi- 
mum would be reached in 1980 at $1,294,300,000. The 
committee’s estimate was based on the assumption that 
there would be only about 17,000,000 persons over sixty- 
five years in 1980. 

The use of a succession of life tables allowing for the 
lengthening of the life span and the increase of the pro- 
portion of older people in the population was urged by 
Drs. Dublin and Lotka in their report. 

The birth-rate in the United States has declined to a 
point where it is too low to allow the present population 
to replace itself in the next generation. In the year 
1920, the rate of natural increase was 5.4 per thousand. 
That is, 1,000 persons would be replaced by 1005.4. Since 
then the increase has dwindled past the zero point until 
in 1933 there was actually a decrease of 3 per thousand, 
or almost as much on the negative side as it was on the 
positive side ten years previously. 


ITEMS 

COMPLETE removal of the thyroid gland in the neck 
cuts the work of the heart almost in half, which explains 
why the operation relieves symptoms of heart disease 
such as angina pectoris, Dr. Mark D. Altschule, of Boston, 
reported at the meeting of the American Society for 
Clinical Investigation. The operation reduces the meta- 
bolic rate to about minus thirty per cent., and at the 
same time there is a forty per cent. decrease in the work 
of the heart, Dr. Altschule found. The thyroid gland 
controls the metabolic rate, that is, the rate of energy 
interchange in the body, and when this rate is high, 
indicating that the interchange of energy is proceeding 
at a rapid pace, there is more work for the heart to do. 
Removing the thyroid completely reduces the metabolic 
rate to a low level and relieves the heart. The theory 
that this is why removal of the thyroid relieves symptoms 
of heart disease was put forward by Dr. Herrman L. 
Blumgart, of Boston, some years ago. Dr. Altschule’s 
studies confirm the theory. 


SERUM tests that identify ‘‘quite definitely’’ the virus 
causing human influenza and show the same virus is the 
cause of the disease in different parts of the world were 
reported by Drs. Thomas Francis, Jr., and T. P. Magill, 
of the Rockefeller Institute for Medical Research, at the 
meeting of the American Society for Clinical Investiga- 
tion. The virus was obtained from throats of influenza 
patients in Puerto Rico, New York and Philadelphia. 
The virus can be transmitted to both ferrets and mice, 
and in both species of animals causes consolidation of the 
lungs. Most of the mice die of the disease, but the 
ferrets usually recover. The blood serum of ferrets that 
have recovered can check the ability of the virus to in- 
fect mice and to produce the lung consolidation. So does 
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the blood serum of convalescent influenza patients, but 
the serum taken from patients during their acute illness 
does not protect the mice against the disease. This 
latter finding, Drs. Francis and Magill state, seems to 
‘show quite definitely that the virus is the causative 
agent of the human disease.’’ 


PRosPECT of obtaining ‘‘heavy’’ water which will allow 
large scale experiments with this rare and relatively new 
liquid was presented to the American Chemical Society. 
Dr. D. 8. Cryder, of Pennsylvania State College, told how 
heavy hydrogen can be concentrated by distillation of 
ordinary steam. About a trillion pounds of steam are 
generated annually by the U. 8S. power and light industry 
and the 2,000,000 pounds of the now-expensive liquid 
would result if only one per cent. of this steam had its 
heavy water extracted. Dr. Cryder predicted that the 
new Penn State method would allow production of heavy 
water at less than $2 a gram, ten cents a drop, the present 
lowest price quoted by Norway where cheap electricity is 
available. The present method of concentrating deuter- 
ium-rich water is by electrolysis. Water with its hydrogen 
of the double-weight variety—deuterium to chemists—is 
useful in tracing chemical reactions which may lead to 
new chemical knowledge of great value to industry. 


CAVIAR may be a delicacy to most people, but to chil- 
dren of Soviet Russia it may become a tasty substitute 
for cod-liver oil because, like the fish oil, it is rich in anti- 
rickets vitamin D. A daily dose of two teaspoons of 
caviar was prescribed for one month to a group of 20 
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babies suffering from rickets. Seventeen of the babi 
were completely cured by this epicurean treatment, , 
cording to a report made by Professor M. Lepsky. (Cay; 
from sturgeon and carp-like fish was used in this experi om 
ment. The caviar of various fishes differs but slight 
in composition, however, so it is possible that other king 
of caviar may prove equally effective as a cod-liver 9; 
substitute. 


ConcLuSIVE fossil evidence that an arm of the gy 
covered central New Hampshire for a period of from fits 
to a hundred million years longer than geologists haygmm !¢” 
previously believed has been found by Professor Mar 
land P. Billings, of Harvard University, and Dr. Arthy 
B. Cleaves, of Lafayette College, Pennsylvania. Sever, 
hundred specimens of fifteen species of fossils positively 
identified as belonging to the lower Devonian epoch hay 
been found by the two scientists in the vicinity of Littl 
ton, northwest of the White Mountains and about ninety the 
miles inland from the Atlantic coast. It had not beegmmeone 
previously known that the sea in this period extend 
into New Hampshire, although its extension into othe 
areas at that time had been ascertained. Fossils of th : 
Silurian period, believed to have begun about 400 mi Le! 
lion years ago and to have continued until the Devonia 
epoch, have previously been found in this area and to 
science that the sea was there at that time, but until tha yiq 
present discovery, no fossils satisfactorily identified need 
Devonian had been found in the region. Consequentiggm the 
the continuance of the sea in that area for fifty millio 
additional years was unknown. 


east by a recognized authority. 


tion of a species of each genus. 
Price $10.50 Postpaid 


THE NEW YORK BOTANICAL GARDEN 


Fordham Branch P. 0., New York City 


The Manual is the only complete illustrated work on the flora of the South- 


THE 
SOUTHEASTERN FLORA 


ILLUSTRATED Kop 
Being Descriptions of the Seed-Plants growing naturally in North Carolina, South Carolina, Ca. 
Georgia, Florida, Alabama, Mississippi, Tennessee and Eastern Louisiana 
By 
A 
JOHN KUNKEL SMALL Bove 
Indi 
ss Manual replaces the author’s Flora of the Southeastern United States, ~ 
published in 1903 (second edition 1913), for the Southern States east of the 
Mississippi River. It embodies the results of continued exploration and study, Bo 
thus bringing up to date our knowledge of this floral region. : 


In addition to analytical keys to the various plant groups, and descriptions he 
of the orders, families, genera, and species, regional or altitudinal and geographic used 
distribution, there are xxii + 1554 pages and over 1500 illustrations, one illustra- wat 
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New McGraw-Hill Books 


Yech—Limnology 


The first book on the subject in the English language. 
the text deals with the more important features of bio- 
gical productivity in inland waters, and stresses the 
sheemical, physical and biological factors which deter- 


The first book to give a critical survey of the various 
enceptions held by botanists and horticulturists as to 
the tissue concerned in translocation, as well as to the 
nechanies of transport. It presents briefly the evidence 


Designed for the first college course in electricity, this 
widely-used book is comprehensive enough to meet the 
needs of engineering, premedical, and arts students. In 
the new edition every chapter has been reworked in the 
light of recent theories and developments. The treat- 


Aitkhen—The Binary Stars 


After a historical sketch of the work on the binary 
stars, this book presents in detail methods of observa- 
tion and of computing the orbits of visual and spectro- 
xopic binary stars, including the eclipsing binaries. It 


Casson—Progress of Archaeology 


By Pavuu 8. Wetcu, University of Michigan. McGraw-Hill Publications in the 
Zoological Sciences. 460 pages, 6 x 9, illustrated, $5.00 


mine the kind and amownt of life normally supported 
by the various kinds of freshwater units. Also discusses 
the various biological phenomena associated with the 
problems of biological productivity. 


(urttis—The Translocation of Solutes in Plants—A Critical Consideration of 
Evidence Bearing upon Solute Movement 


By Otis F. Curtis, Cornell University. McGraw-Hill Publications in the Agri- 
cultural and Botanical Sciences. 227 pages, 6x9, illustrated, $3.00 


offered in opposition to and support of each of these 
theories and considers the bearing of translocation 
studies upon problems of dominance of one part over 
others and regeneration. 


Zeleny—Elements of Electricity—New Second Edition 
By AnTHONY ZELENY, University of Minnesota. 520 pages, 54 x 8, illustrated, $3.50 


ment of the electromotive force impressed by a moving 
magnetic field on a stationary conductor has been 
changed to one requiring the introduction of one more 
‘*basic phenomenon,’’ which, however, is shown to be a 
consequence of relative motion. 


By Ropert Grant AITKEN, Lick Observatory, University of California. McGraw- 
Hill Astronomical Series. 310 pages, 6 x 9, $3.75 


also discusses the contributions to knowledge resulting 
from the observational and orbital data, and takes up 
the question of the origin of binary systems. 


By Stanuey Casson, M.A., F.S.A. A Whittlesey House Publication. 111 pages, 


5$ x 8, illustrated, $2.00 


A round-the-world survey of modern archaeological dis- 
mcovery in Western Europe; the East—from Iraq to 
India; Central Europe and Asia Minor; Greek lands; 
Etruria, Rome and Italy; Russia, Turkestan, Mongolia, 


Siberia and China; America. The book emphasizes 
those regions where discovery has made greatest strides 
and to concentrate on those particular discoveries which 
have made real additions to knowledge. 


Bay/is—Elimination of ‘Taste and Odor in Water 


By Joun R. Bayuis, Division of Water Purification, City of Chicago. Engineering 
Societies Monographs. 375 pages, 6x9, illustrated, $5.00 


A complete treatise giving full details of all treatments 
wed in removing objectionable tastes and odors from 
water, ineluding discussion of the development of the 


treatments, the chemical reactions involved, and the 
effectiveness of the treatments themselves. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, INC. 


Aldwych House, London, W.C.2 


30 West 42nd Street, New York 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


TELEVISION PROMISED WITHIN A YEAR 

ACCORDING to an announcement by David Sarnoff, 
president of the Radio Corporation of America, high de- 
tail television within a year is probable in the New York 
metropolitan area. 

The corporation will invest $1,000,000 in the develop- 
ment of a transmitting station, the manufacture of re- 
ceiving sets and the formation of a program service 
which will take the air within twelve or fifteen months. 

Declaring that American television is now prepared to 
give fine detail pictures better than those being used in 
Europe, Mr. Sarnoff emphasized that the greatest need 
of the art to-day was to take it out of the laboratory into 
the field for future development. 

Already pictures with 343 lines to the inch, as com- 
pared with the crude 30 lines to the inch pictures of a 
few years ago, are available. What one can now see 
with the present stage of television is ‘‘comparable with 
what one sees of a parade from the window of an office 
building, or a world series baseball game from a nearby 
roof, or of a championship prize fight from the outermost 
seats of a great arena.’’ 

Television will not compete with sound broadcasting in 
its nation-wide scope. The first transmission will be over 
a circle of not more than twenty-five miles radius. Wire 
facilities are not available for wide distribution and such 
mass-broadeasting is ‘‘not here nor around the corner.’’ 

An enormous economic sacrifice will be necessary to 
‘put over’’ television, Mr. Sarnoff indicated, for each 
advance in the art will make obsolete prior equipment, 
both transmitting and receiving. The situation will not 
be comparable to sound broadcasting where a ten-year-old 
receiver may still be used if one is not too fussy about 
the quality. It will, therefore, not be well to have the 
systems of transmission or receiving standardized too 
soon on a wide scale if future progress is te be possible. 


SOVIET BALLOONS FOR EXPLORING THE 
STRATOSPHERE 


RECALLING former fatal disasters in their stratosphere 
balloon ascensions, investigators in Soviet Russia are 
stressing safety, then more safety, in the two new bal- 
loons now under construction for scaling the atmospheric 
heights above seven miles. 

The LL-1, which turns its balloon into a gigantic para- 
chute in case of accident, has passed rigorous tests in 
model form. When taken up in a balloon and released 
with almost no gas in the envelope, the model began to 
fall in the shape of a pencil, but broader at the top than 
at the bottom. Within two or three seconds, however, 
the envelope turned into a fully opened parachute. The 
two models used in tests each had a volume of 10 cubic 
meters. It is claimed that even if the envelope is torn, 


a safe descent is assured by a secondary parachute ar- 
rangement inside the envelope, which can be brought 
into operation in an emergency. 

A parachute which will operate automatically should 
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the gondola become separated from the balloon is +}, 
chief safety device of the Osoaviakhim-2, the othe 
‘*stratostat’’ planned to make a flight in 1935. In agg; 
tion, many other details have been added or improved { 
insure safety. The new details should enable th, 
Osoaviakhim—2 to attain a higher altitude as well q 
provide greater safety for its crew, according to P. § 
Dubinski, chairman of the Osoaviakhim (Society for Aj 
and Chemical Defense) Committee for Study of th 
Stratosphere. 

The balloon will be considerably larger than those o 
its predecessors, and, like that of the LL-1, will be madg 
of rubberized cambric muslin. The upper part, fror 
which the gondola is suspended, will be of specially rein 
foreed fabric, and 24 cables will tie gondola to balloon, 
Of stainless steel, the gondola will be all-welded, and will 


contain two hermetically-sealed observation windows 


which can be opened in a few seconds in case of emer- 
gency. 


CORTIN FOR WASTING DISEASE OF 
CHILDREN’S MUSCLES 


CorTIN, the hormone produced by part of the adrenal 
glands and recently hailed as a life-saving remedy forj 
usually fatal Addison’s disease, may prove to be very| 
useful in ameliorating the unhappy effects of a baffling] 


disease of children, muscular dystrophy. Work done on 
several cases of progressive muscular dystrophy, hyper- 
trophic muscular dystrophy and myasthenia gravis, in 
comparison with other abnormal conditions and normals, 


was reported by Dr. M. X. Sullivan, of Georgetown Uni- 


versity, to the American Society of Biological Chemists. 

A chemist himself, Dr. Sullivan became interested in 
the muscle disease when he found it was accompanied by 
certain changes in the body chemistry. In this disease 


a substance called creatine which is normally changed inj 


the body to creatinine during muscle activity is excreted 
via the kidney as unchanged creatine. 
further, Dr. Sullivan, aided by Dr. Walter C, Hess and 
P. Irreverre, found that relatively appreciable amounts 
of guanidine are excreted in this disease, generally in 4 
combined form readily converted to free guanidine by 
oxidation with silver oxide or mercuric oxide. 
Guanidine is a protoplasmic poison and prevents the 


passage of an impulse over nerves to muscles. Te} 


muscles remain inactive and gradually waste away. 


Glycine, long considered valuable in checking the prog-§ 
ress of the dystrophies, did not eradicate the simple] 


guanidine derivatives, but did seem to check the progress 
of the disease more or less. In one case of a seven-year 
old boy, treatment for several months with cortical ex 


tracts taken in pill form brought about changes towards} 
The wasting of the muscle which character] 


normality. 
izes this disease was checked, the appetite improved, 
weight increased and the excretion of material yielding 
guanidine ceased. 


Dr. Sullivan described a new colorimetric test which he§ 
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had developed for free guanidine not given by combined 
guanidines. Material yielding free guanidine he finds is 
excreted in muscular dystrophies, especially pseudo- 
hypertrophic muscular dsytrophy, but not in a similar dis- 
ease of adults called myasthenia gravis. Some possibility 
exists that the cortin treatment taken early may actually 
have curative value. 


NARROWING THE ATTACK ON INFLUENZA 


INFLUENZA can not yet be listed among the conquered 
plagues of the world, but medical scientists seem to be 
closing in on the foe. Latest news from laboratories 
where the battle now is being carried on pin the cause 
down pretty definitely to a virus. 

Investigators at the Rockef2ller Institute for Medical 
Research in New York City have reported that they have 
found the same virus strain caused influenza epidemics in 
Puerto Rico in 1934, in Philadelphia in 1935 and in 
London in 1933, 1934 and 1935. They believe their tests 
show definitely that the virus is the cause of the disease. 

Their views are concurred in by Dr. P. P. Laidlaw, of 
the National Institute for Medical Research, England, 
who, with his associates, isolated the virus from cases 
during the London epidemics. Dr. Laidlaw, according 
to cabled reports, has stated that he believes the idea of 
a virus causing the disease can be considered as a prov- 
able theory. 

Dr. Laidlaw also endorses the suggestion that swine 
influenza is the same as human influenza. This sug- 
gestion was first made after the world epidemic of 1918 
by J. S. Koen who, as hog cholera control inspector of 
the U. 8. Bureau of Animal Industry, investigated the 
then new disease in hogs. 

‘‘Tt seems indeed exceedingly probable,’’ said Dr. 
Laidlaw, ‘‘that the virus of swine influenza is really the 
virus of the 1918 pandemic adapted to the pig and per- 
sisting in that species ever since.’’ 

Dr. Thomas Francis, Jr., of the Rockefeller Institute, 
in his most recent report said that his tests showed the 
virus of swine influenza to be different serologically from 
the virus of the human disease. 

While this point, like many others, remains to be 
settled, it is hopeful to note the progress that has been 
made in the long, hard task of finding what causes influ- 
enza. With that point fairly settled, measures leading 
to prevention of the disease or to more successful treat- 
ment can be looked for. 


CONGRESS PLANS HONORS FOR 
AMERICAN EXPLORERS 

In addition to the honors conferred upon General 
Adolphus Washington Greely, for his polar expeditions 
in 1881, Congress is considering various methods for com- 
memorating the exploits of Hernando De Soto, Cabeza de 
Vaca, Henry Hudson and Leif Ericson. 

Special fifty-cent pieces will probably be coined in 
honor of De Vaca and Henry Hudson; while, if the bill 
pending before Congress relating to Ericson is passed, 
the President will proclaim October 9 as Leif Ericson 
Day throughout the nation, as has already been done in 
the states of Wisconsin, Minnesota and South Dakota. 

De Vaca was one of the five survivors of the De Nar- 
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vaez expedition to the North American Continent, which 
sailed from Spain in June, 1527. Enslaved by unfriendly 
Indians, De Vaca and three others finally escaped in 1535, 
and reached the settlements of New Spain in 1536. It 
is believed that they passed through the site of the 
present city of Alpine, Texas, and through the Big Bend 
country cf the Rio Grande, thus opening what is known 
as the Old Spanish Trail four hundred years ago. 

Henry Hudson, in the Half Moon, landed at the site 
of what is now Hudson, New York. This was in 1609. 
It was in 1785 that the city received its charter; thus 
the residents of Hudson have asked for the special coin 
to mark the one hundred and fiftieth anniversary of their 
city. 

Ericson was a great Norse explorer, who sailed to 
North America in the year 1,000. He did his discover- 
ing as a side-issue, for his mission from King Olaf was 
to convert the colonists of Greenland to Christianity. 
An account by Professor R. B. Anderson, of Wisconsin, 
states the view that Ericson must have built a house at 
what is now called Gerry’s Landing, not far from the 
present site of Harvard University. 

Because of the approaching four hundredth anniversary 
of De Soto’s expedition from Cuba to Florida, in 1539, 
a joint resolution has been introduced for the President 
to appoint a commission to make a thorough study of the 
subject, looking towards proper celebration of this his- 
toric event four years hence. 


ITEMS 

DISCOVERY in Death Valley National Monument of the 
30,000,000-year-old skull and jaws of a titanothere, a 
huge extinct rhingceros-like mammal, has extended the 
region over which the animal roamed in North America, 
according to investigators of the California Institute of 
Technology. One of the significant features of the find 
is the clear indication that during the period when this 
animal, and others associated with it, were present there 
must have existed in the area basins of vegetation that 
presented a decided contrast to the barrenness of the 
region to-day. The climate likewise must have been 
more favorable to the presence and development of animal 
life than is the case at present. 


ScoTLAND does not welcome one kind of American 
visitor—muskrats. These natives of the New World, 
which have become serious pests elsewhere in Europe, 
have lately appeared in Scotland, and strenuous efforts 
are being made to exterminate them before they become 
really numerous. The destruction of approximately 1,000 
of the animals has been considered a matter for self- 
congratulation among Scottish conservationists. 


A FERTILE hybrid form of wheat has been obtained by 
crossing ordinary wheat with spelt, by Professor D. 
Kostoff, of the Institute of Genetics, Academy of Science 
of the U. 8.8. R. Spelt is a plant related to wheat but 
belonging to a different species, and all hybrids hitherto 
made have been sterile. The new hybrid is considered 
promising from the breeder’s viewpoint, since spelt is 
resistant to a number of plant diseases to which wheat 
is susceptible. An effort will now be made to transfer 
these resistant properties by further crossing with hard 
and soft wheat varieties. 
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BINOCULAR MICROSCOPE XII A 


One of the new series of low power, wide field binocular microscopes, 
Characterized by good definition, brilliant illumination, and ease in operation. 


Table of Magnifications, Free Working Distances, and Diameters of the 


Field of view 


Pair of Objectives 4 1i 
Free Working 
Distance in cm. 14 12 8 
8x 4 40 mn. 10 14.9 mm. 20 7.7 mm. 
12%x 6% | 36mm] 15% |13.5 mm} 31 6.9 mm. 


pair of oculars 8x 


Microscope XII A, as illustrated, including pair of objectives 144x and 
$95.50 f.0.b. N. Y. 


A copy of catalog Micro 464 will be supplied on request. 
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ALBANY 


MEDICAL 
of | 
Union University 


| 
| 
A Class A, “Hospital” Medical School that | 
has the scientific and clinical direction of all of | 
the services of Albany Hospital, a complete | 
general hospital of 600 beds. . 


For further information apply to the 
OFFICE OF DEAN 
Albany Medical College, Albany, N. Y. 


} — Books on Science for Children 


By W. MAXWELL REED 
The Earth for Sam. Edited by Jannette M. 
Lucas of the American Museum of Natural 
History. Ill., $3.50 
The Stars for Sam. Edited by Chas. E. St. 


John of the Mount Wilson Observatory. 
Ill., $3.00 


HARCOURT, BRACE & CO., 383 MADISON AVE., N.Y. 


THE SCIENCE PRESS 
PRINTING COMPANY 


PRINTERS OF 


SCIENTIFIC AND EDUCATIONAL 
JOURNALS, MONOGRAPHS 
AND BOOKS 


Correspondence Invited 


LANCASTER, PENNSYLVANIA 


BOSTON UNIVERSITY 
SCHOOL OF MEDICINE 


ORGANIZED IN 1873 


ANNOUNCEMENT 


may be obtained by application to 


THE REGISTRAR 
80 East Concord Street 


Boston Massachusetts 


An 


American-Made 
Giemsa Stain, 


using American dyes 
and American solvents 


Continued satisfied patronage en- 
courages us in our efforts in intro- 
ducing our GIEMSA STAIN made 
after the original method described 
by Giemsa in Deutsche med. Wochen- 
schrift, No. 31, p. 1026, 1905. 


We are supplying American scien- 
tists with an efficient stain marketed 
at a price that is reasonable by virtue 
of neither excessive cost of custom 
duty fees nor high priced unfavorable 
foreign exchange: 


Fifty grams for $2.00. 


Gradwohl Laboratories 


3514 Lucas Avenue, St. Louis, Missouri 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


ALTITUDE MEASUREMENTS FOR THE 
STRATOSPHERE BALLOON FLIGHT 

THE nation’s system of topographical surveying will 
help check the altitude of The Explorer II, the giant 
stratosphere balloon of the National Geographic Society- 
U. 8. Army Air Corps, when it takes the air next month. 

In unprecedented degree the altitude of the flight will 
be accurately checked from a multitude of ground sta- 
tions along the path of the aerial trip by a corps of 
volunteer surveyors who will take up stations at the 
federal ‘‘bench marks.’’ These bench marks are bronze 
markers, spaced thirty miles apart throughout the Plains 
region which are the key points in the nation’s system of 
topographical survey. The exact positions of the mark- 
ers are known with great accuracy and from them the 
surveyors, with transit telescope, will be able to make, 


‘every fifteen minutes, measurements on the altitude of 


the balloon while it is in view. 

Equipped with automobiles having radios, special code 
signals will be broadcast every fifteen minutes, at which 
time all the surveyors in sight of the balloon will take 
readings on its stratospheric positions. By trigonometry 
these readings can be translated into elevation above the 
surface of the earth. These observed altitudes can be 
checked with the sealed barographs aboard The Explorer II 
and thus check the accuracy of these instruments at high 
altitudes. 

A third check on altitude at every instant will be the 
great aerial camera taking photographs of the ground 
below the balloon at frequent intervals which worked so 
well on the last flight. The one hitch in this valuable 
scheme was that the distance between points on the 
ground (hill tops, valleys, ete.) must be accurately known 
to calculate the balloon’s height from the photographs. 
This is not always possible, since some of the regions 
over which the balloon flies have not yet been surveyed 
with the desired accuracy. Using the three systems in 
combination, however, a correct height determination is 


expected. 


INFECTION THE CAUSE OF THE 
COMMON COLD 

No matter how much cold and rainy weather a person 
is exposed to, the individual will not catch a cold unless 
he is infected by a cold germ caught from another indi- 
vidual, according to Professor Wilson G. Smillie, of the 
Harvard University School of Public Health. Speaking 
at the annual meeting of the Associated Harvard Clubs, 
Professor Smillie described four Harvard expeditions to 
isolated communities for the purpose of studying the 
common cold. The investigations were conducted at 
Stevenson’s ‘‘ Treasure Island,’’ which is St. John’s in 
the Virgin Islands, at a Hudson Bay trading post on the 
Northwest River in Labrador, at Spitsbergen, the northern- 
most permanent settlement in the world, and at Happy 
Hollow on the Patsiliga River in southern Alabama. 

Professor Smillie also believes that a person with a 
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cold is only infectious for three days, even though he m, 
be coughing and have a temperature after that time 
Summarizing the conclusions of the expeditions in }j 
address, Professor Smillie said: ‘Common colds are ay 
infection and are not due to cold weather. Many peop] 
think that colds are due to cold weather, but this is no 
so. In Spitsbergen we found that the people were gy} 
jected to intensely cold weather and terrific winds , 
winter without catching cold; but as soon as the boat 
came in in the spring and carriers of cold germs arrived 
most of the people in Spitsbergen caught colds. Ogm 
Stevenson’s ‘Treasure Island’ in the tropics, which hag 
a population of 746 when we were there, we found ag 
almost perfect paradise as far as weather and environ 
mental conditions were concerned. The people there als@ 
caught colds, but not as long as they were isolated frongl 
contact with carriers of cold germs. At the trading pos 
in Labrador we found that the people did not have ang 
colds all winter until a mailman arrived and brought the 
eold germs in. Then colds spread to the whole com™ 
munity. So we proved that colds are infectious. A perf 
son with a cold is infectious, however, only for the firs j 
three days. The person may be coughing and have am 
temperature after three days, but he is not infectioug§ 
any more.’’ 

Explaining the conduct of the investigations in ficldj 
laboratories, Professor Smillie said that a study of tha 
causes and spread of colds in modern community lif@ 
would have been unsatisfactory, since our life is so com > 
plex, our contacts so frequent and our environmental ing 
fluences so varied. 

‘*We attempted to simplify our studies by the estabg 
lishment of field laboratories in these various isolate 
communities where human contacts are infrequent, lif@™ 
is simple and environmental factors measurable,’’ he said 

Professor Smillie led all Harvard’s cold-studying exq 
peditions except the one to Spitsbergen, which was le@ 
by Dr. Harland Paul, who has since joined the Rockey 
feller Foundation. The expeditions have been conducted 
at intervals since 1927. 


PITUITARY GLAND AND THE BLOOD- 
FORMING ORGANS 


THE pituitary gland, already recognized as ‘‘ dictator’ 
of most of the other glands in the body and largely th@ 
controlling factor in growth and reproduction, may hav@ 
still another réle. It may control the way new bloog 
replaces old blood in the body. 

New experiments just reported indicate that pituitary 
extract injections produce anemia in animals and tw 
days later new blood cells start to appear to replace the 
old, depleted ones. 

The pituitary gland’s new réle is suggested in a lette 
from Professor E. C. Dodds, director of the Courtauld 
Institute of Biochemistry in London, and Dr, R. L. Nobleg 
to the editor of Nature. Dr. Noble is working at th@ 
Courtauld Institute with the Ellen Mickle Fellowship 
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from the University of Toronto. Last year they reported 
the discovery that stomach ulcers can be produced ex- 
perimentally by a specially prepared pituitary extract. 

Now, they have found that this extract, when given to 
rabbits, has the additional effect of creating anemia. 
fe Marked poverty of the blood appears suddenly four or 
five days after the injection is given. About two days 
later there appear cells of a certain type which show that 
active blood regeneration is taking place. Moreover 
they consider a series of experiments to have proved that 
the anemia can not be caused merely by loss of blood from 
the stomach ulcerations. 

There is, therefore, a possibility that what doctors call 
the ‘‘reticulo-endothelial system’’—the system concerned 
with the production of new blood-cells and with the de- 
struction of the old ones—may be to some extent con- 
trolled by the pituitary gland. 

z ‘*So far as we are aware, this is the first time these 
changes have been produced by an extract of a normal 
gland,’’ they add, in referring also to changes in the 
bone-marrow and in the secretion of bile which accom- 
pany the great change in the number of red blood-cells. 

The action of the pituitary upon the blood-renewing 
system may not be direct. One explanation might be 
that the possible hormone which stimulates the flow of 
£ acid in the stomach may also stimulate the production 
ma of an enzyme that in turn acts upon the blood-renewing 
bone-marrow. 


SELENIUM AS A POISON IN PLANTS 
F PLANTS are chemically tricked into becoming poisonous 
ae) to livestock in some parts of the West because a toxic 
element in the soil, selenium, is chemically a very near 
relative to the beneficial and necessary element sulphur. 
a So close is their kinship that the absorbing mechanism 
a of the plants can not tell them apart, and so takes in 
the bad with the good. The remedy for this situation is 
to add so much sulphur to the seleniferous soils that the 
undiscriminating plants will get a great deal more of it 
than they do of the selenium. This, in brief summary, 
is the plant-physiological picture arrived at by Dr. Annie 
M. Hurd-Karrer, of the U. 8S. Department of Agriculture. 
The problem of ‘‘selenized’’ plants is one of the most 
~ serious which the department has been called upon to 
solve in recent years. Some time ago, reports began to 
come in of livestock afflicted with a crippling and finally 
fatal disease, resulting from eating grain grown in cer- 
a tain parts of the northern Great Plains. The trouble 
was finally traced to grains grown on soils of one par- 
ticular geologic type, often low in sulphur but unusually 
high in the less familiar element selenium. 
15 Laboratory and field-plot experiments at the Depart- 
ment of Agriculture securely fastened the blame on the 
selenium. Then it was found that the poisonous effects 
on the plants, and through them on animals, could be 
almost completely counteracted by adding sulphur com- 
pounds to the soil. The amounts of selenium taken up 


by the plants diminished in proportion to the amounts 
of sulphur added, and this led to the theory that the two 
‘*taste alike’’ to plants, and are absorbed in accordance 
with their relative availability in the soil. 
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When the selenium-poisoning problem first presenteg 


itself it caused a good deal of concern, for the afflicteg | 


areas were in the midst of a region where commereia] 
grain is produced in some quantity. The practical] jm. 
portance of the problem has been diminished, at least fo, 
the present, by the effects of grasshoppers and drought 
on the agriculture of the region. However, if there is ay 
agricultural come-back in that part of the country, the 


information that has been obtained should help in meet. 


ing problems that may arise. 


THE BITE OF THE BLACK WIDOW SPIDER 


Nort as black or deadly as she has been painted is the } 


latest medical verdict on the ‘‘black widow”’’ spider, ac. 


cording to a statement made by Drs. J. M. Frawley and | 


H. M. Ginsburg, of Fresno, Calif., in a report to the 
Journal of the American Medical Association. 


This spider has come to be feared as something of a | 


nation-wide menace since fatalities from its bite have 
been reported in increasing numbers. 


fatality in the Fresno General Hospital. 


or the wrong treatment may result in death. 
Here are some details of the treatment they recom- 


mend: They put the patient to bed and apply iodine to | 
He is required to drink large quan- J 
A hypo- 


the site of the bite. 
tities of water and of nonaleoholic fluids. 


Fifty-two cases of J 
black-widow spider bite have been treated without a J 
They believe § 
the right hospital treatment will save life. No treatment q 


dermic is given to allay the pain and a sedative to per- § 


mit rest. Then an injection is made of a solution of 


magnesium sulphate, more commonly known as epsom § 
It is the latter treatment that is credited with § 
relieving the abdominal cramps and the other severe § 


a] 


salts. 


symptoms that follow the spider’s bite. 


An intoxicated man has a poor chance of recovery J 


once the black widow has injected her poison in him. § 


Nor should any person who has been bitten by this | 


spider be given a drink containing alcohol. 


Infants or very small children may not recover be- 


cause the amount of poison from the bite is large in com: | 


parison with their small bodies, and the victims go 
rapidly into convulsions. 


AN INDICATOR FOR EPILEPSY 


THE super-sensitiveness which causes hay fever and . 
hives provides a new clue to epilepsy and mental dis- | 
orders, according to a report by Dr. Joseph A. Beau: § 


chemin, of the Middletown, Conn., State Hospital at the 
meeting of the American Psychiatrie Association. 

The clue was gleaned from study of the little red 
bumps called wheals which appear on the skins of sensi- 
tive persons shortly after a drop of protein solution has 
been injected into the skin. The procedure of making 
these skin tests is familiar to hay fever and asthma 


patients and sufferers from similar disorders which physi | 


cians call allergic. The common feature of all the dis- 
orders, ranging from hay fever to migraine headache and 
hives, is a super-sensitiveness to protein from various 
sources: plant pollen; foods like milk, eggs, shell fish; 
feathers; or dust. 

Proteins from meats and cereals and fats produced the 
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little red bumps on the skin of eight tenths of the epi- 
leptie patients he studied, Dr. Beauchemin reported. 
From this he concluded that a disturbance in the handling 
of these foods by the body tissues is an important fea- 
ture in epilepsy. 

The red bumps were caused in sufferers from mental 
disorders not by food or plant proteins but by solutions 
of gland substances. Patients suffering from dementia 
precox were super-sensitive to thymus and sex gland ex- 
tracts, indicating a disturbance in these glands which 
may be only a concurrent symptom or may be of more 
significance. 

Patients in the excited phase of maniac-depressive 
disorder were as a group super-sensitive to adrenal, thy- 
roid and pituitary substances. A possible over-activity 
of the pituitary and adrenal glands which in turn stimu- 
lates the thyroid and sex glands is Dr. Beauchemin’s 
interpretation of the results of skin tests with this group. 
Patients in the depressed phase of the same mental dis- 
order reacted to the gland substances in a way suggesting 
over-activity of the pituitary and of the cortex of the 
adrenal glands. More of these patients than of those in 
any of the other groups showed super-sensitiveness to 
proteins from bacteria, indicating that they might be 
more susceptible to infectious diseases. 


GLANDS AND EMOTIONS SEEN AS FACTORS 
IN EPILEPSY 


A GLANDULAR basis for fits or convulsions, such as those 
occurring in epilepsy and possibility of treating the dis- 
ease by gland extracts in the future, were suggested at 
the meeting of the American Psychiatric Association. 
Emotional upsets were also blamed for causing epileptic 
attacks and good results from psychiatric treatment in 
such cases and from dietetic treatment of other cases 
were reported. 

The réle the glands, particularly the pituitary gland, 
may play in epilepsy was discussed by Dr. Albert W. 
Pigott, of the New Jersey State Village for Epileptics. 
Dr. Pigott reported two cases of diabetes occurring in 
epilepties, a rare occurrence. In records of over eighteen 
thousand epileptics, Dr. Pigott found only thirteen cases 
of diabetes. 

The two conditions are in a way contradictory and Dr. 
Pigott pointed out that the fundamental mechanisms in 
the two diseases are antagonistic. Epilepsy, it seems, 
may be thought of as anti-diabetes. Diabetes is char- 
acterized by too much sugar in the blood and diminution 
of water in the body. In epilepsy there is an accumu- 
lation of fluid in the body. During convulsions, further- 
more, epileptic patients have less sugar in their blood 
than in the period between convulsions. This fits in 
with the fact that convulsions are a feature of insulin 
shock, which occurs when a diabetic patient gets more 
insulin than his body requires to burn the amount of 
sugar and starch that has been eaten. 

The pituitary gland is now known to produce a hor- 
mone that can- bring on the diabetic state of too much 
sugar in the blood and it also plays an important part in 
regulating the body’s use of water. Dr. Pigott suggested 
that a decrease in the diabetes-producing hormone of the 
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pituitary may play a réle in some cases of convulsions 
due to deficiency of sugar in the blood. He recalled that 
Dr. Harvey Cushing, of Yale University, was able to 
prevent convulsions in some epileptics by giving them 
pituitary gland substances. In one of the cases of dia- 
betes complicating epilepsy described by Dr. Pigott, the 
average number of convulsions was reduced from twelve 
or thirteen a month to four or five after diabetes had 
developed. 
ITEMS 

DISPLAYING a clock made by royal hands of young 
Pharaoh Tutenkhamon, in the land of Egypt over 1,300 
years before Christ, Professor James H. Breasted, of 
the Oriental Institute of the University of Chicago, de- 
scribed how courageous Egypt pioneered in conquest of 
‘‘time and its mysteries.’’ He gave the annual James 
Arthur lecture on ‘‘Time’’ at New York University, 
where the Arthur collection of clocks and watches is 
maintained. Tutenkhamon’s transit instrument for de- 
termining the hour by the stars was reposing in an an- 
tiquity shop in London. An inscription on the instru- 
ment states that Tutenkhamon made it wifi-h® own 
hands. Professor Breasted emphasized that the instru- 
ment was not unearthed in Tutenkhamon’s tomb, but was 
made by him in restoring tomb equipment of one of his 
royal successors. The shop that had it thought it part 
of an Egyptian writing kit, and Professor Breasted was 
first to recognize its true significance. This timepiece 
and another belonging to Tutenkhamon’s grand-father- 


in-law are the oldest surviving astronomical instruments. 


THE popular eustom of offering guests peppermint 
candy or peppermint cordials after a heavy meal has 
scientific support in the findings of four Chicago physi- 
cians, Drs. H. I. Sapoznik, R. A. Arens, Jacob Meyer and 
Heinrich Necheles, who report on their investigation in 
the Journal of the American Medical Association. Tests 
made both on dogs and on human beings showed that 
the oil of peppermint that is present in peppermint candy 
has a decided motor action on the stomach. Digestion 
is speeded up, and the stomach empties an hour faster. 
The peppermint is particularly useful after a meal with 
a high fat content, making the person’s stomach feel less 
full and distended. 


CoLor, rather than sweetness of corn, was prized by 
American Indians in olden times, according to the epinion 
of Dr, A. T’. Erwin, of the Iowa Agricultural Experiment 
Station. Among all collections of prehistoric corn in 
museums, Dr. Erwin finds only one undoubted example 
of true sweet corn. But the ancient color scheme of corn 
is varied, including blue, red and yellow grains. Mod- 
ern natives of Mexico, land thought to be the ‘‘cradle’’ 
of corn, raise many types of corn, but not one specimen 
of sweet corn was detected by Dr. Erwin in an investi- 
gation there. Sweet corn is thought to have been culti- 
vated in the United States in the first half of the nine- 
teenth century. It is apparently an offshoot of field 


corn,. whose accidentally sweet grains the Indians did 
not trouble to propagate. 
the delicate difference. 


Only the white man noticed 
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Precision Measuring Instruments 


Made by P. J. Kipp & Zonen 
SING the highly 
light-sensitive Moll 
Thermo-Element, Kipp & 
Zonen build a number of 
Precision Instruments for 
measuring heat radiation 
and intensity and move- 
ments of beams of light 
for use in spectrum 
analysis, photometry of 
photographed star im- 
ages, for indicating very 
small galvanometer de- 
flections, ete. 

By special arrangement 
with Kipp & Zonen, we 
import apparatus of their 
manufacture, and relieve 
our customers entirely of 
all details incident to 
shipping and Customs 
formalities. 

Catalogs (in En- awe 
glish) will be mailed | 
to interested scien- }} 
tists upon request. 


Moll 
Thermo- 
Element 
with Ad- 
justable 
Mounting 


JAMES G.BIDDLE CO. 


| ELECTRICAL we SCIENTIFIC INSTRUMENTS | 
Arce Street, Pa. 


Make Yours a 
BINOCULAR 
MICROSCOPE 


The REICHERT Stereo-Binocular Eye- 
piece may be attached to any standard 
monocular tube. It gives images of amaz- 
ing depth and plasticity which are a revela- 
tion to experienced microscopists. A pat- 
ented principle of emphasizing the stereo 
effect enables the user to localize separate 
parts of a specimen without resorting to 
“optical sectioning.” 


Suitable for all objectives, including im- 


Pfaltz @ Bauer, Inc. 


300 PEARL STREET-NEW YORK 


LaMotte Chemical Control Service 


Covering, pH Control 
Boiler Feed Water Control 
Residual Chlorine Control 
and others. 
Standard routine tests developed by LaMotte Research De- 
partment in cooperation with authorities in these fields. 
LaMotte outfits are standardized, accurate, inexpensive and 
easy to operate. Write for further information on the sub- 
ject in which you are interested. 


LAMOTTE 
CHEMICAL PRODUCTS CO. 
Originators of Practical Application of pH Control 
418 Light St. Baltimore, Md. 


Ask your dealer —or vr 
(giving dealers name) to 


MPANY 
NEW YORK 


_, LABORATORY PRES 


the CARVER 


for 


GENERAL 
RESEARCH 


This little press and 
its accessories are 
standard and now 
used throughout this 
country and abroad 
for research problems 
that involve pressing. 


Numerous  acces- 
sories for the dif- 
ferent applications 
—Write for cata- 
log. 


FRED S. CARVER 
Hydraulic Equipment 
Est. 1912 
341 Hudson St., New York 
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New McGraw-Hill Books 


rnald—Applied Entomology. New third edition. 


By H. T. Fernaup, Emeritus Professor of Entomology, Massachusetts State Col- 
lege, and Entomologist of the Massachusetts Agricultural Experiment Station. Mc- 
Graw-Hill Publications in the Zodlogical Sciences. 405 pages, 6x9, illustrated. 


$3.50 


maiis widely-used introduction to the study of insects in all their relations to man has been 

moroughly revised and brought up to date. As before, the purpose of the text is to give a general 

mica of insects, their structure, life histories and habits, with methods for the control of insect pests, 

@pllowed by a thorough study of the more important insects found in this country. In the revision 

mrticular attention is given to the sections on Natural Control Methods, General Control, Biological 
id Legal Control, and Insecticides. A number of new illustrations have been added. 


We/ch—Limnology 
By 8. Wetca, Professor of Zodlogy, University of Michigan. McGraw-Hill 
Publications in the Zodlogical Sciences. 460 pages, 6x 9, illustrated. $5.00 


Mie first book on the subject in the English language. The text deals with the more important fea- 
Mares of biological productivity in inland waters, and stresses the chemical, physical and biological ‘4 
@ctors which determine the kind and amount of life normally supported by the various kinds of - 
mreshwater units. Also discusses the various biological phenomena associated with the problems of ai 


Wological productivity. 


@lagie—A Source Book in Physics | =a 
By Francis Maar, Professor of Physics, Emeritus, Princeton University. a 
Source Books in the History of the Sciences. 620 pages, 6x 9, illustrated. $5.00 


M@lis book makes accessible the most significant portions of the original papers in which scientific 
Morkers of the past announced important discoveries or methods of thought in the field of physics. 
Here is the story of the beginnings and growth of the sciences of Mechanics, Properties of Matter, 
mound, Heat, Light, and Electricity and Magnetism, told in the actual words of Galileo, Torricelli, 
miuveur, Gay-Lussac, Descartes, Von Guericke and many others who have made notable contri- 
ntions to the progress of these subjects. More than 90 scientists are represented in the book. A q 
hort account of the life of each is given, together with one or more excerpts from his writings. * 


{itken—The Binary Stars 
By Rosert Grant AITKEN, Lick Observatory, University of California. McGraw- 
| Hill Astronomical Series. 310 pages, 6x 9, illustrated. $3.75 
mifter a historical sketch of the work on the binary stars, this book presents in detail methods of 
servation and of computing the orbits of visual and spectroscopic binary stars, including the 


iylipsing binaries. It also discusses the contributions to knowledge resulting from the observational 
mend orbital data, and takes up the question of the origin of binary systems. Modern photographic 


serving methods are emphasized. 


Send for copies on approval 


BOOK COMPANY, INC. 


30 West 42nd Street, New York Aldwych House, London, W.C.2 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


RADIOACTIVITY AND THE FORMATION OF 
PLEOCHROIC HALOES 


In a chip chiseled from the front doorstep of his col- 
lege, in the sands of Nova Scotia’s famed bathing 
beaches and in specimens of biotite mica from the Orient, 
Dr. George H. Henderson, of King’s College, Dalhousie 
University, Halifax, has found evidence of what may 
prove to be unknown chemical elements no longer ex- 
istent on the earth’s surface. 

In an interview at the meeting of the Royal Society 
of Canada, meeting at Hamilton, Ontario, Dr. Henderson 
said he had recently discovered at least three new types 
of pleochroic haloes which have so far been inexplainable 
as due to already known elements. The time required 
for their formation, possibly only a few hours or days, 
although perhaps as great as one hundred years, is much 
too short to be compatible with geological evidence. 

‘*A pleochroic halo, one of the most striking mani- 
festations of radioactivity,’’ Dr. Henderson said, ‘‘ might 
be compared to a photographic negative. It is caused 
by alpha rays emitted by members of the uranium family 
of elements as each disintegrates to form the next in the 
atomic scale. The rays emitted during this disintegra- 
tion of the uranium crystal act upon mica and certain 
other minerals in a similar manner to that in which light 
affects the silver salts of a photographic film.’’ 

A dark spot is produced in the mica around the 
uranium particle. This is surrounded by a series of six 
concentric dark rings, whose diameter is measured with 
a halo photometer designed by Dr. Henderson, which 
allows more accurate determinations than are possible 
with a microscope. 

‘‘The sizes of these halo rings made millions of years 
ago corresponded exactly with recent laboratory observa- 
tions on radioactive elements,’’ Dr. Henderson said. 
‘‘This proves conclusively that the laws of physics as 
we know them to-day held good even at the time of forma- 
tion of the earth’s crust. The largest’ outer ring is no 
greater in size than a human hair in diameter.’’ 

As these haloes disappear at temperatures around 900 
degrees Fahrenheit, Dr. Henderson infers that the Pre- 
cambrian rocks from which much of the mica was ob- 
tained can not have reached that degree of heat since 
they were formed. 


CONTINENTAL DRIFT 

NEw measurements fail to indicate that the continents 
of the earth are drifting apart as the much-discussed 
theory of Professor Alfred Wegener suggested many 
years ago. The theory pictured North and South Amer- 
ica as originally linked with Europe and Africa with the 
various peninsulas and gulfs and bays fitting like a jig- 
saw puzzle. Then, over the long periods of geological 
time, the continents drifted to their present situations. 

C. C. Smith, of the staff of Dominion Observatory, 
Ottawa, reported to the meeting of the Royal Society of 
Canada the observations which fail to check the Wegener 
hypothesis of continental drift. 


- easterly drift toward Europe which is the opposite of tha 
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In 1926 the International Astronomical Union beg, | 
to check up on the theory. Accurate longitude deterniim 
nations of key cities in North America and in Europ : 
were then made. Periodically their positions have beogmm! 
redetermined. Star observations, clocks and wireless tim 
signals made these determinations possible. : 

The distance between Ottawa and Vancouver, Canada 
apparently has shrunk some nineteen feet in the last ning 
years, while between San Diego and Washington th it 
American continent has apparently expanded nearly 4@@ 
feet. The differences are, however, just at the borderlings 
of the accuracy of the observations. Mr. Smith reported 
that the American continent shows on the average am 


Wegener predictions and that these anomalies ‘‘are tq 
be expected from the proportion of the quantity meaiill 
sured to the probable error and probably several decadegm 
will have to elapse before the Wegener theory can bam 
finally tested by longitude measurements of this chargamg® 
acter.’’ 


THE AMPLIFICATION OF HEART SOUNDS ®& 
AN electrical stethoscope which enables a hundred 
doctors and medical students to listen to heart and lung 
sounds was described before the Royal Society of Canada 
by Dr. K. A. Evelyn, of the university clinic, Royal Victim 
toria Hospital, Montreal. 
With a powerful microphone and loudspeaker amplify 
fying system attached to the ordinary stethoscope, 
cians—and physicians-to-be—can quickly learn the charg! 
acteristic sounds for various heart ailments. Moreoverjim 
a system, like the tone control on a radio set, enables thay 
doctors to separate the various sounds of the heart beat 
into the low- and high-pitch components. This is a ne 
aid for diagnosis. 

The secret of success of the new stethoscope is thay 
sound-proof box in which the microphone is placedj™ 
This cuts out all extraneous noises which might mask 
when amplified, the delicate sounds of the heart beat 
Once the heart beat is turned into electrical impulses i 
is easily possible to pass them through a cathode 1a) 
oscillograph and obtain a continuous picture which cangy 
either be obtained visually or photographed on a motion 
picture film for permanent record. 

The idea of using amplifying systems to allew manygy 
people to study heart beats is not, in itself, new. Drs. 
C. J. Gamble and D. R. Replogle, of Philadelphia, re 
ported a similar device to the American Medical Associa- 
tion in 1924. But with the advance of radio and elec- 
trical science in the last eleven years techniques formerly 
not available are now possible. Especially is this truog 
for the tone control, or frequency sorter, which Mr. a 
Evelyn’s device employs. 7 


PROGRESS IN THE STUDY OF CANCER §& 
Fever treatment combined with small repeated 
doses gave better results in treatment of a certain typeyy 
of cancer in rabbits than either method alone, Dr. Staf 
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rd L. Warren, with John J. Jares and Otto Sahler, of 
srong Memorial Hospital, Rochester, N. Y., has found 
@;, preliminary tests of this method of attack on cancer. 
this study was announced in the report of the Interna- 
ional Cancer Research Foundation of Philadelphia which 
Jems supporting Dr. Warren’s research. Application of this 
Sa ,;ork to human cancers is far in the future, if it proves 
Mm ssible. So far only one type of cancer has been in- 
+ nstigated and only small numbers of animals have been 
sed. 
me Three years ago, working with funds from the Rocke- 
“ailier Foundation, Dr. Warren found that high fever 
SMemperatures would kill cancer cells outside the body 
Suarithin a detinite period of time. He found that high 
Mimperature also destroys cancer cells in the body, but 
Smuly in one fifth of the cases. Small repeated doses of 
:rays, called fractivnal doses, destroyed the cancers in 
“Barly half (42 per cent.) of the cases. When the fever 
- veatment was combined with the fractional doses of 
4 rays, the percentage of apparent cures was doubled (84 
Dir cent. of the cases). 
Wa Other researches include the following: For the first 
F ime human cancers can be kept alive and growing for 
WB ing periods of time outside the body. Dr. George O. 
WB icy, of the Johns Hopkins Medical School, reported his 
D9 ww method which should aid greatly efforts to find better 
OB nys of destroying cancers. The mystery of why cells 
ecome malignant may be nearer solution. 
4 Another cancer-producing substance has been prepared 
58 tom coal tar by Professor J. W. Cook and associates at 
aie London Free Cancer Hospital. Professor Cook’s 
stest discovery shows the importance of a certain kind 
iff chemical architecture in cancer-producing substances 
Da tom coal tar.. A combination of carbon and hydrogen 
inown to chemists as the methyl group—the same methyl 
7 | group that is in deadly methyl alcohol or wood aleohol— 
occurs twice in the new cancer-producing compound. Ap- 
Sam parently more important than the methyl group itself, 
"4x connection with the cancer-causing property of the 
Sa tew substance, is the place where it is attached to the 
@ wbstructure of the new substance as its molecule is built 
up. Even a single methyl group at ‘‘ position 5’’ causes 
marked eancer-producing activity. 
Calories also have an important relation to cancer. 
j Studies on this phase of the problem have been made by 
py Ur. Fritz Bischoff and coworkers of the Santa Barbara, 
Oa Calif, Cottage Hospital. Growth of cancers in mice 
mis notably affected by reducing by half the amount of 
Yea calories in the diet of the mice. Weight loss in itself 
is not a clear indication of the nutritional state, as other 
factors enter in. Consequently, emphasis is laid on the 
@ portance of determining caloric intake. 


ETHYLENE GAS IN HORTICULTURE 

ETHYLENE gas, widely used to blanch celery, bring the 
glow of ripe color to the skins of fruit, and otherwise 
hasten the maturing of garden products, is actually gen- 
erated by plants in the natural process of maturing for 
the market. Such are the indications of researches con- 
YES ducted at the Minnesota Agricultural Experiment Sta- 
mm ‘ion by R. C. Nelson and R. B. Harvey, and independently 
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at the Low Temperature Research Station at the Univer- 
sity of Cambridge. 

In their experiments, Nelson and Harvey used young 
tomato plants as ‘‘indicators’’ for the gas. The re- 
sponse of a tomato plant to ethylene is characteristic. It 
arches its leaves downward. These ‘‘indicator’’ tomato 
plants were put into closed glass vessels. Into similar 
vessels quantities of a self-blanching variety of celery 
were introduced. After two hours, the gases from the 
celery vessels were drawn into the glass prisons of the 
tomato plants. The leaf-stems of the latter curved 
downward strongly, showing that a compound with the 
physiological effects of ethylene was produced by the 
celery. In a parallel test, using a non-blanching celery 
variety, the tomato plants did not respond: no ethylene 
was being produced. Similar resuits were obtained in 
the Cambridge University experiments, in which the 
ethylene gas was produced by ripening apples. 

Nelson and Harvey call attention to a practical sig- 
nificance of this discovery. When ethylene, best known 
as a constituent of illuminating gas, first began to be 
widely used for the treatment of fruits and vegetables, 
the question was raised whether it might not possibly 
have harmful effects. Now, they state, ‘‘Since it has 
been shown to be produced by blanching celery under 
natural conditions, any fear of artificially using this gas 
should be removed from the minds of the public.’’ 


THE FUTURE FLYING MACHINE 

‘LarGe tailless airplanes propelled by engines within 
the wings and fueled by economical heavy oil are visu- 
alized as the result of research achievements of engineers 
of the laboratories of the National Advisory Committee 
for Aeronautics. 

Tails on airplanes are likely to disappear because 
Uncle Sam’s experts have found that wasteful air re- 
sistance created at the joining of wing with fuselage can 
be eliminated by using tapered wings and devices to 
replace the tail. 

Cooling air blown over engines housed within the 
wings promise to make possible speedier and more 
economical flying. And engines that ignite heavy oil 
fuel by compression instead of gasoline by sparks from 
plugs promise to give more air miles on less fuel, in- 
creasing the pay load in passengers and freight carried. 

Aeronautical experts receive these latest reports with 
confidence because fresh in their experience are marked 
increases in speed of airplanes without added cost 
achieved through NACA _ researches. The famous 
cowling for aircooled engines and new locations for 
engines in relation to wings actually increased multi- 
engined airplane speeds from a normal 125 miles per 
hour to 200 miles per hour without a single horsepower 
increase in engine power. The reward was faster air 
transport schedules and much saving in time and money. 

Other new NACA results of the past year include: 
A simple fixed landing gear that is as efficient as 
present landing apparatus that must be retracted during 
fligni. New researches on the vertical ascent of auto- 
gyros, which is accomplished by storing energy in the 
rotor wings and then using it for the ascent by 
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suddenly increasing the rotor pitch. Flaps on airplane 
wings that reduce the landing distance to about half and 
the take-off distance by about a quarter. 


PATENTED PLANTS 


PATENTED flowers, fruits and other plants have not 
accumulated very fast since the plant patent law went 
into effect five years ago, on May 23, 1930. Files of the 
U. S. Patent Office show only 124 plant patents of all 
kinds, contrasted with the thousands of patents on 
mechanical devices and processes that pour from inven- 
tor’s brains every year. 

Four classes have thus far proved sufficient for the 
arrangement of plant patent records: roses, other 
flowers, fruits and ‘‘plants’’—the latter category being 
a catch-all for everything that is not classifiable as either 
flower or fruit. : 

Aside from roses, patented “flowers have run rather 
strongly to carnations, dahlias, chrysanthemums and free- 
sias. Among patented fruits, apples, plums, cherries, 
grapes and avocados are conspicuous. Patented vege- 
tables are conspicuous by their absence, but there is one 
patented mushroom. 

The highest number of plant patents granted to a 
single applicant is nine, to the estate of the late Luther 
Burbank. The Burbank patents include two roses, five 
plums, one peach and one cherry. There are at present, 
however, several commercial nursery companies that hold 
numerous plant patents, sold or assigned to them by the 
inventors. A number of patents have been granted to 
breeders in England, Holland, Czechoslovakia and other 
foreign countries; most of these have been assigned to 
American firms. 

To be patentable, a plant must be capable of ‘‘asexual’’ 
propagation, that is, it must be reproduced from cuttings, 
bulbs, grafts or by any means other than seed. From 
the provisions of the law, however, tuber-propagated 
plants like potatoes are excluded. 

When an application for a plant patent is received it is 
not only examined by officers of the U. S. Patent Office, 
but is submtted also to the Bureau of Plant Industry of 
the U. 8. Department of Agriculture, which has a corps 
of botanists and horticulturists capable of judging whether 
the variety is really new and distinct, and also of certi- 
fying whether or not its method of propagation makes it 
eligible to patent rights under the law. 


ITEMS 


How man is exceeding nature in the artificial produc- 
tion of piercing gamma rays like those given off by 
radium and used in cancer treatment, is pointed out in 
the latest report from the California Institute of Technol- 
ogy. Nearly two and a half times more piercing than 
the natural gamma rays is the radiation liberated from 
the light element beryllium when it is bombarded with 
protons, the nuclei of hydrogen atoms, according to the 
report of Professor C. C. Lauritsen and Drs. H. R, Crane, 
L. A. Delsasso and W. A. Fowler to The Physical Re- 
view. Champion of natural gamma rays for piercing 
power are those from thorium C” having energies equiva- 
lent to 2,600,000 electron volts. Professor Lauritsen’s 
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beryllium rays have energies equal to 6,000,000 clectry 
volts. Record energies for artificially man-made gamy 
rays are those which Professor Lauritsen obtained } 
bombardinug lithium with protons, These gamma ray 
had energies equal to 16,000,000 electron volts. 


A Loup high-pitched sound produces more ear straigm 
and a greater loss of hearing if it is interrupted ever ‘ 
second instead of being continuous, Dr. Elmer Culler anf 
Glen Finch reported to the Midwestern Psychologies 
Association meeting at Lawrence, Kans. Thus the wel 
known engineering rule that oscillating stresses are mor 
destructive than a dead load of the same magnitude ; 
found to hold for the cochlea of the ear just as it doa 
for a bridge. Long exposure to a note of 1,000 cyclom 
frequency, which is near the upper limit reached by them 
soprano voice, will be followed by a loss of hearing fomm 
notes of all frequencies down even lower than middle H 
at 256 vibrations a second. When a sound at the uppemam| 
limit of the musical scale, 4,000 cycles in frequency, wag | 
continued over ten hours, the loss of hearing increased | 
from a 55 decibel loss for sounds at 125 cycles to 108m 
decibels at 4,000 cycles. A noise of 55 decibels correme 
sponds to the sounds of an average city street, while '' 
104 decibel sound is equivalent to the noise in a boilem™ 
shop. 


Mappine all the variations of natural radioactivity 
over the earth is a project put forward by Dr. V. I@ 
Vernadsky, of the U. 8. 8S. R. Academy of Sciencesyi 
Intensity of radioactive activity in each locality would 
be indicated on the map as a vertical projection, making 
possible the tracing of ‘‘isoradioactive’’ lines. Such ¢ 
map would have a two-fold importance. For the benefit 
of ‘‘pure’’ science, it would help to bring out mor@i™ 
clearly the distribution of crustal rocks in order off 
their geologic age, for the ages of rocks are indicated 
in part by their degree of radioactivity. On the applied 
science side, it might help locate new helium wells, sinca@ 
helium is everywhere a natural product of radioactivay 
decomposition of the rocks, though in only one or tway 
places known at present have conditions been such as tom 
bring about its accumulation in economically 
quantities. 


BRAZILIAN cotton has been severely damaged by they 
season of heavy untimely rains, according to informationggy 
received by the Bureau of Agricultural Economics of they 
U. 8. Department of Agriculture. Brazil’s chief cotton 
lands, where the great cotton boom of the past wwo years 
has been going on, lie some hundreds of miles to thay 
southwest of stricken Bahai, principally in the state ot 
Sao Paulo, but the rains have been going on steadilyga 
there during what is normally the dry cotton-pickinggi™ 
season. The damage has been two-fold: first, direct deq 
terioration in the quality and size of the crop; second : 
continued growth of both cotton plants and weeds. They 
lack of cool weather in the Brazilian autumn (which coin 
cides with our spring) is a standing source of difficulty 4 
in the Brazilian cotton-growing area, since the unchecked j 
growth of the plants furnishes ideal conditions for the J 
attacks of bollworm and other insect pests. 4 
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SCIENCE NEWS sul 


VOL. 81, No. 21] 


Science Service, Washington, D. C. i 


THE EQUIVALENCE OF MASS AND ENERGY 
(Copyright, 1935, by Science Service) 

New proofs of Einstein’s law that mass and energy 
are the same thing in different forms has been evolved 
by Professor H. A, Bethe, of the Cornell University de- 
partment of physics. 

The Cornell work removes an obstacle from one of the 
most important advances now under way in science, the 
investigation of the atomic nucleus. In the disintegra- 
tion of the lightest elements, such as deuterium and 
lithium, the loss of mass was offset by an equivalent 
amount of energy, thus confirming Einstein’s law. 

Apparent contradiction to this law had arisen when 
investigators disintegrated heavier nuclei, such as beryl- 
lium and boron. Not enough energy seemed to be given 
off when these elements were disintegrated. This cast 
doubt on the validity of the Einstein formula. 

Starting from the point that most nuclei disintegrate 
into helium, Dr. Bethe suggested that the mass of the 
helium nucleus was greater than previous measurements 
had indicated. 

He was able to compute the atomic weights of all light 
elements to a greater accuracy than any previous method 


in chemistry or physics had given. With these more . 


accurate masses Einstein’s law was found to hold for 
every nuclear disintegration thus far investigated. 

By a coincidence an independent investigation, con- 
ducted by Dr. F. W. Aston, confirmed by direct measure- 
ment the most important of the new atomic weights which 
Dr. Bethe had arrived at by the theoretical method. 
With confidence again restored in the validity of Ein- 
stein’s law of the equivalence of mass and energy, the 
path is now open for probing the remaining secrets of 
the structure of matter which are bound up in the in- 
visible nucleus of the atom. 


OBSERVATION OF THE STRATOSPHERE 
BALLOON 

AN eye more used to watching the remoter heavens 
will be training an eight-inch telescope on the strato- 
sphere balloon, Explorer II, if it drifts within 50 miles 
or less of Des Moines. 

Dr. D. W. Morehouse, astronomer, president of Drake 
University and director of the Des Moines Municipal 
Observatory, is preparing to take accurate position ob- 
servations on the big bag, if it floats within sight, just 
as though it were a comet or other stranger in outer 
space. In good ‘‘seeing weather,’’ his instrument can 
pick up an object of that size at a range up to 50 miles, 
if it floats as high as stratosphere balloons are wont to 
do, says Dr. Morehouse. 

Last summer, Dr. Morehouse kept lone and vain vigil, 
while the stratosphere balloon met mishap over Nebraska. 
This year, an elaborate set-up of topographic engineers 
all over the Midwest, kept posted by radio, will take 
simultaneous ‘‘shots’’ at the balloon as it drifts within 
range of their instruments. Dr. Morehouse is tying his 


much larger telescope into this network of scientific spy * 
glass men. 
Dr. Morehouse first attracted wide popular notice abo, P 
25 years ago, when he discovered the brilliantly spectaciillimyni 
ular naked-eye comet that bears his name. That was afilmee 
the time of the last visit of Halley’s comet; and the twat : 
objects, Halley’s comet in the early morning hours angamlyd 
the Morehouse comet just after sunset, for months fyrm yal 
nished beautiful and awe-inspiring celestial fireworks, and 
D 


thin 


THE EFFECT OF SUNLIGHT ON 
SEEDLINGS 


Srrona sunlight shining on leaves of tree seedling! 
causes their roots to burrow deep into the soil. Leavegl 
of seedlings in full sun lose from 20 to 250 per centiim’ 
more water than do similar seedlings grown in partia , 
shade. Half-shade favors growth of some 
while other species do better on all the light they can get 

These results, which have bearing on young tree cult 
vation in prairie regions, are among those obtained b 
Harold H. Biswell, of the University of Nebraska, im 
experiments on a number of tree species planted in threqyy 
different soil types near Fayette, Mo. Mr. Biswell’ 4 ” 
report will be made in detail in the June number of Thay@, 
Botanical Gazette. ft 

Mr. Biswell found that seedlings generally have muclm. 
more of their total length below ground than above iti, 
Honey locust seedlings had roots one and a half times ag 
deep as their tops were high; hickory seedling root@@@,., 
drilled to ten times top height; other species were inter@g 
mediate. 

Tree-root systems were found to be highly plastic, or 4 
ganizing themselves according to the nature of the soiljiy 


bee] 


-and especially according to the depth at which they strik@imy,, 


permanent water. Thus, cottonwoods are very shallow 4 bet 
rooted on the flat floodplains of streams, but on dryggm,,, 
uplands they send down taproots to very considerabl@gg@.,. 
depths. 


THE IMMUNITY OF SKUNKS TO BEE STINGS) 


Some observations on the ill habit of striped skunks imjgijeo 
raiding bee colonies are recorded in the new issue of 7h@@@@ea: 
Journal of Mammalogy. The studies were made by Dr 
Tracy I. Storer, of the University of California, and Dr 
Geo. H. Vansell, of the U. 8. Department of Agricultureg™ 
both working at the Pacific Coast Bee Culture Laboratory 4 | 

Drs, Storer and Vansell found evidences of dirty wo'Mgagt 
at midnight around some of their beehives. Animals gg 
which proved to be skunks, were coming round, scratch aim 
ing at the outside of the hives to make the bees swat! 
out to defend their homes, and then beating them dow 
with their paws and eating them. They soon learne 
which hives held the bees most resentful of intruders, 204 


-eoncentrated their attentions on them, to such an exten 


that they weakened the colonies almost to extinction s 
Examination of the stomach contents of trapped animal: 


showed that they were living almost entirely on bees. 5 ’ 
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Stings seemed to hold no terrors for the marauding 
junks. Animals captured had them abundantly in mouth 
yd throat membranes; one skunk yielded no less than 
ixty-five such stings. It is thought probable that the 
© spydimmbecs inflicted the stings after they were dead, by reflex 
puscular action, 

abou Precautions were observed in trapping: ‘‘The skunks 
ectacimwhich we captured were taken in an unbaited, exposed 
as afmmytee) trap. ... The trap chain was fastened to the end 
© twaof a 12-foot seantling. Each skunk, as captured, was 
s an@ilmlied gently (the operator being on the other end of the 
: furlllMyantling) to a near-by garbage can filled with water 
ks, drowned without any unpleasant consequences. ’’ 

Drs. Storer and Vansell believe that drought had some- 
hing to do with driving the skunks to more-than-ordinary 
ehive raiding. The season had been very dry, the 

Meyound hard, and insects which skunks normally dig up 
r themselves consequently hard to get. Hence their 
to a ‘‘hotter’’ diet. 


MALNUTRITION AND CATARACTS 
@ Lack of proper food for families hit by the depression 
‘‘take a horrible to:l’’ in increased numbers of sight- 

Swiss children, Dr. Emanuel M. Josephson, eye specialist 
ib : if New York, told a recent meeting of the Eugenics 
Association. 
"@ The public should be warned that unbalanced depres- 
‘Pion diets, lacking in the proper vitamins, may result in 
Save disease and blindness. Inexpensive foods added to 
Hic depression diet may prevent the development of this 
hunger blindness.’’ Carrots and other vegetables, and 
d-liver oil are among the foods which protect against it. 
A family in which almost half the descendants of one 
S@randmother suffered from cataracts, a condition of the 
"Wve which gradually veils the sight, was reported by Dr. 
| Josephson as an instance of how the tendency to eye 
"Piisease may be inherited but brought on by living con-, 
ON @eRiitions, Although so many members of this particular 
Haiamily developed cataracts, some of them beginning 
‘Pgiefore the birth of the child, another branch of the 

‘HB tumily in better financial condition did not have a single 

"'GDHBwse of this disease down to the third and fourth genera- 
tons. 
| Dr. Josephson pointed out that cataracts are not the 
Hyly eye disease which may result from environmental 
Byonditions such as malnutrition. Day blindness, a dis- 
Se case common in the poorer countries of the Orient, which 
uses the patient to see less by daylight than at night, 
tas become wide-spread in the United States for the first 
Syme during the depression. This disease, and its later 
Y@PEstages, nightblindness and keratomalacia or softening of 
Se 'be cornea, and xerophthalmia (dry eyeball), are due to 
of vitamin A in the diet. 
Dr. Josephson concludes that ‘‘if America wishes to 
take no risk of becoming, like China, a country with a 
tigh incidence of blindness and eye disease due to pro- 
imged malnutrition, prompt action must be taken.’’ 


THE EVOLUTIONARY BASIS FOR ABNOR- 
MAL BONE GROWTH IN THE EAR 
OF MAN 
= MANKIND may be paying for the rapid evolution of 
mis head, during the past half-million years, with serious 
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ear troubles. This conjectural explanation for the ab- 
normal bony growths in the auditory canal, known as 
ear exostoses, is offered by Dr. AleS Hrdlitka, physical 
anthropologist of the U. 8S. National Museum, 

These distressing growths are not the result of disease, 
but are simply runaway phenomena of ordinary growth. 
They often impair hearing, and sometimes cause death. 
They are exceptionally numerous in the skulls of Amer- 
ican Indians and South Sea Islanders represented in the 
Smithsonian Institution collections, but no race can be 
considered immune. Concluding his explanation, Dr. 
Hrdlitka said: 

‘*Only one thought may here be permissible, but that 
must not be taken for an assertion. Within some 500,000 
years man’s progress, especially as concerns his brain and 
head, has far outstripped that of all the rest of creation. 
This rapid progress and differentiation, with a spread 
to all regions and exposure to a multitude of new factors, 
has prevented in many respects a full adjustment of all 
parts, a full harmonization and stability in all regions. 

‘*There is a possibility that the central trophic control 
of the external meatal region in the greatly enlarged, 
altered and still altering skull, has not regained the full 
lifelong adequacy that it possessed before. This would 
mark the abnormality as an incidental condition that 
might disappear in the natural course of events if further 
skull changes affecting the part stopped and if direct 
inheritance of the abnormality did not meanwhile become 
rooted.’’ 


PATAGONIA YIELDS HITHERTO UNKNOWN 
FOSSILS 


Bones of an extinct flesh-eating animal related to the 
kangaroo but much bigger than a grizzly bear, fossil 
frogs, remains of a totally new kind of fossil browsing 
animal five feet high, are among the scientific trophies 
brought back from South America to the American Mu- 
seum of Natural History by Dr. George Gaylord Simp- 
son, associate curator of vertebrate paleontology. 

Dr. Simpson and his associates made actual a semi- 
legendary ‘‘ place of bones’’ deep in the interior of Argen- 
tina’s ‘‘ Wild South,’’ Patagonia, as the result of a chance 
sight of a fossil jawbone in a bank in Buenos Aires. 
They went through adventures of an almost Marco Polo 
type, including a brief sojourn at the ranch of a veritable 
ogre of a bushy-eyebrowed killer known as the Terrible 
Turk, and passage through a land where the natives 
valued money at nothing, but would sell you anything 
you wanted for an empty tin can. 

Finally, after disappointing searchings in the region to 
which they had been directed, they found, in a fissure- 
sided hill, a tremendous deposit of bones, believed to be 
one of the richest ‘‘ fossil mines’’ ever discovered. The 
deposit appears to be the silted-up bottom of an ancient 
lake that formed in the crater of an extinct volcano. 
Apparently animals coming down to drink were overcome 
and killed by poisonous fumes from cracks in the earth, 
which were the dying gasps of the old volcano itself. 
The bones were so thick, where they had been weathered 
out in the course of ages, that they cluttered the ground, 
and the explorers stumbled over them. The big, hitherto 
unknown herbivorous animal they found has been named 
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Searrittia, in compliment to H. S. Scarritt, sponsor of 
the expedition. 
ITEMS 

NorTHERN INDIA, stricken by disastrous earthquake on 
May 31, is one of the ‘‘most seismic regions in the 
world,’’? Frank Neumann, seismologist of the U. 8. Coast 
and Geodetic Survey, told Science Service. In prehistoric, 
possibly pre-human, times the most tremendous earth- 
quakes the world has ever known rocked the region, as 
is evidenced by geological structures still existing. The 
mountains are still growing, so that earthquakes are still 
to be expected fairly frequently. A violent earthquake 
there on August 26, 1931, killed several hundred people. 
There was another sharp shock, though not fatal in its 
effects, on June 14, 1934. The location of the epicenter 
of this earthquake was an unusually difficult matter, be- 
cause of its remoteness from the reporting seismograph 
stations. However, the Jesuit Seismological Association, 
St. Louis, Mo., has calculated a tentative location in 
latitude 27.3 degrees north, longitude 65.7 degrees west. 
This is in the mountainous region of eastern Baluchistan, 
approximately 220 miles in a southeasterly direction from 
the ruined city of Quetta. 


Proressor G. H. PARKER, Harvard University zoologist, 
held a watch on three different hippopotamuses, in the 
zoological gardens at Hamburg, Germany, Philadelphia 
and Washington, respectively, as the huge creatures, im- 
mersed in their tanks, came bubbling up at intervals to 
breathe. He found that the longest time that any of 
them stayed under was 4 minutes 40 seconds, the short- 
est time 5 seconds, and the average time 2 minutes 14 
seconds. This, he comments, does not come anywhere 
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near the long breath-holding performances of Submerged 
whales, which are truly aquatic mammals, The hippo ia 
to be classified as an amphibious rather than an aquatig 
animal. Professor Parker’s observations are recorded ig 
detail in the current issue of The Journal of Mammalogy 


THE heavy mortality among infants under one y 
of age is due in large part to inferior quality of the egoam 
from which these infants started life, Dr. George 
Streeter, of the Carnegie Institution of Washingtong 
stated in a lecture delivered under the auspices of th 
Harvey Society. Experiments with frogs’ eggs ang 
pigs’ eggs were cited by Dr. Streeter to show how poo 
quality prevents survival. A baby starting from a poomm 
egg is badly handicapped in the struggle for survival, ham 
pointed out. Many of them can not withstand the hardim 
ships of the first year of life and particularly the chang@ll 
in living conditions met at birth. These infant deaths 
he said, represent Nature’s first sorting of the fit frongm 
the unfit. 


MAN-EATING sharks have been claiming increasing num§) 
bers of victims, recently, along the Australian coast, es a 
pecially on the beaches of New South Wales, accordingly 
to Gilbert Whitley in a report to The Victorian Naturalist 
The number of authentic shark-attack records in th 
decade 1912-21 was 13; in the decade 1922-31 it jumpedy 
to 45, and in the three-year period 1932-34 there wer@a™ 
sixteen recorded cases of shark onslaughts. It is believeda” 
that the increasing use of bathing beaches is responsibil) 
for the rising count of tragedies. Enclosing beaches im@ 
netting or ‘‘shark fences’’ is strongly advised, witli 
patrolling from airplanes or ‘‘shark towers’’ where sucliyy 
complete protection is not practicable. = 


Analytical Determinations with 
EASTMAN ORGANIC 


POTASSIUM with No. 420 Tartaric Acid— 
a Bolliger, Aust. J. Expru. Brot. Mep. Sct. 12, 75. 


VITAMIN C with No. 573 Methylene Blue— 
Martini and Bonsignore, Soc. Ira. Bron. Sper. 9, 358 


HEMOGLOBIN with No. 33 Benzidine— 
Letonoff, J. Las. anp Ciin. Men. 20, 66. 


ApstrRact S of these analytical methods using chemicals taken from Eastman 
Organic Chemical List No. 26 of nearly 3,000 different compounds will be gladly 


forwarded upon request. 
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+ Three Important New Books 


‘i Curtis— The Translocation of Solutes in Plants 


By Otis F. Curtis, Professor of Botany, Cornell University. McGraw-Hill Publi- 
cations in the Agricultural and Botanical Sciences. 273 pages, $3.00 


Dathis is the first book to give a critical survey of the various conceptions held by botanists and 
| horticulturists as to the tissue concerned in translocation, as well as to the mechanics of transport. 
“athe author presents briefly the evidence offered in opposition to and support of each of these 
Matheories and considers the bearing of translocation studies upon problems of dominance of one 
g part over others and regeneration. The chief emphasis is placed upon developments of know!l- 
: dge in this important field of plant physiology since 1920, although earlier developments are 
aiiscussed where pertinent. 


Snodgrass—Principles of Insect Morphology 


By R. E. Snoperass, Preau of Entomology and Plant Quarantine, United States 
Department of Agriculture. McGraw-Hill Publications in the Zodlogical Sciences. 
656 pages, $6.00 


’ athe chief importance of this new book is that it brings together in one volume a large body of signifi- 
z ant material which is otherwise to be obtained only in widely scattered scientific journals, written 
S ln many languages. Designed as a guide to insect structures, the book presents the latest develop- 
Mnents and ideas on insect morphology (including embryology and histology) and physiclogy. 
After a general review of the interrelated structures of annelids and arthropods, the book takes 
op the individual parts and appendages of the insect body and the internal system of organs. 


Velch—Limnology 


By Paut S. Weucu, Professor of Zodlogy, University of Michigan. McGraw-Hill 
Publications in the Zodlogical Sciences. 471 pages, $5.00 


= te first book on the subject in the English language. The text deals with the more important 
a Re atundl of biological productivity in inland waters—lakes, rivers and streams—and stresses the 
MH chemical, physical and biological factors which determine the kind and amownt of life normally 
: BM urported by the various kinds of freshwater units. The book also discusses the various biologi- 
Beal phenomena associated with the problems of biological productivity. The book is strictly up to 
[= including the latest advances in the subject. 


Send for copies on approval 


cGRAW-HILL BOOK COMPANY, INC. 


Aldwych House, London, W.C.2 


; 30 West 42nd Street, New York 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE ATLANTIC CITY MEDICAL MEETINGS 


‘*MAaNn’s place in future history will depend in no small 
degree on the food he eats.’’ This prophecy was made 
by Dr. James 8. McLester, of Birmingham, Ala., of the 
American Medical Association, in his presidential address 
before the joint sessions of that organization and the 
Canadian Medical Association. Longer life, larger stat- 
ure, greater vigor and a higher level of cultural attain- 
ment are promised to those races of man that take ad- 
vantage of the new knowledge of nutrition, Dr. MeLester 
said. Man is no longer a puppet of fate, but through 
scientific advances in the study of foods and health he 
can now, to a considerable degree, be master of his own 
destiny. Scientific men have pointed the way for man to 
attain this mastery. The problem now rests with those 
responsible for education and government. People must 
be taught what foods to eat and they must be insured an 
adequate supply of food. Something like twenty million 
American people are probably getting barely enough, or 
in some cases not even enough, food of the kind to keep 
them healthy. ‘‘This condition, if continued, will surely 
affect the health of the race. To make agriculture profit- 
able to the extent that a good rural population can be 
maintained and at the same time the rest of the popula- 
tion supplied with cheap food is a problem that con- 
fronts the nation.’’ While he did not himself offer a 
soiution of the problem, he quoted the report of the Elgin 
Committee, appointed to determine a national agricul- 
tural policy for Scotland, as follows: ‘‘It is in the inter- 
est of the state that the price of food be kept so low that 
the poorest can obtain an adequate dietary.’’ 


‘*THE breath of life is oxygen; the seat of life is the 
ceell,’’ said Dr. Jonathan C. Meakins, of Montreal, presi- 
dent of the Canadian Medical Association, in his address 
before the joint sessions of his organization and the Amer- 
ican Medical Association. Dr. Meakins described the 
‘‘beautifully subtle manner’’ in which animals, including 
man, acquire ‘‘this essence of life imperative for sur- 
vival’? and the way in which they incidentally use it 
for ‘‘that love song, so to speak, with which to allure a 
mate for the perpetuation of the species.’’ Oxidation— 
the combining of oxygen with foodstuffs—always follows 
the liberation of energy in the animal body, but just how 
living material such as animal tissues are able to convert 
the chemical energy of foodstuffs into mechanical energy 
is not known. ‘‘Our modern conception of calories, com- 
bustion and the fine values of foodstuffs has brought the 
idea of oxidation so much before our minds that we are 
apt to consider our bodies as a sort of glorified steam 
engine puffing laboriously through life on the caloric 
equivalents of breakfasts, lunches and dinners.’’ This 


conception, however, is a fallacy, Dr. Meakins pointed out. 
If the liberation of energy in our bodies took place by 
the conversion of foodstuffs to heat with a working effi- 
ciency of 25 per cent., the temperature of the heat source 


would have to be far above the temperature at which life 
ean continue. 


THE mystery of agranulocytosis, new and fatal diseasg 
of too few white cells in the blood, seems nearer solutioy 
as a result of studies reported by Drs. Francis P. Parkeg 
and Roy R. Kracke, of Emory University, Georgia, at thg 
meeting of the American Society of Clinical Pathologists 
The disease is apparently caused by certain popular heads 
ache remedies and pain-relieving drugs which contain 
chemical group known as the benzene ring. That disg 
covery, however, did not entirely solve the mystery of thd 
disease because so many persons use these drugs in largdl 
quantities while comparatively few develop the disease 
Benzene’s effect of reducing the number of white blood 
cells may take place by reducing the amount of a sulfurg 
containing substance found in blood and bone marrowge 
This substance is glutathione and it is thought to bam 
responsible for speeding up cell division in the bone mari 
row where blood cells are formed. Examination of th@™ 
bone marrow in cases of granulopenia showed that th 
rate of cell division was slowed up. Consequently Drg 
Parker and Kracke believed that the relation between the 
benzene and the glutathione is at the basis of the diseasqum 
It is not yet possible to say whether the benzene reducege 
the glutathione and thus slows up cell division and co 
sequent production of new white blood cells, or whethem™ 
it works the other way around so that persons with les#™ 
glutathione develop the disease when they use benzengay 
containing drugs. 


INFECTION is probably the result, not the cause of thé 
fatal, cancer-like blood disease called leukemia. [vig 
dence supporting this new view of the cause of the dis 
ease was presented by Drs. Jacob Furth, Henry W. Ferri 
and Paul Reznikoff, of New York City. Leukemia if 
characterized by an excessive number of immature whit@ 
cells in the blood. In leukemia, as in cancer, the cell 
that multiply with such disastrous effect are malignan 
cells with characteristics of their own that form a net 
and abnormal growth. The disease further resemble 
cancer in that it can arise from a variety of causes, th 
form it takes depending on various factors. Instead 0 
being brought on by infection, as formerly believed, th 
leukemia occurs first. The consequent derangement 0 
normal cell formation breaks down resistance to infection 
in the opinion of Dr. Furth and associates. Close ques 
tioning of human patients disclosed that the disease ha 
probably been in progress long before the infection whicl 
led to discovery of the leukemia. Studies of the diseas 
in mice, which is a close parallel to the human form, g4' 
further evidence that the infection followed the diseast 
and did not cause it. 


A PATIENT suffering from one type of arthritis, th 
due to the gonococcus ‘‘germ,’’ has an 80 per cen 
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SQUIBB’YEAST TABLETS 


A PHYSIOLOGICALLY STANDARDIZED TABLET made from pure, selected 
dehydrated brewers’ yeast especially grown for its maximum vita- 
min content. Each tablet contains 6 grains of dried yeast; at least 
6 International (18 Sherman) units of Vitamin B and 9 Sherman 
units of Vitamin G. 


Squibb Yeast Tablets are palatable, non-fermentative, and rich 
in anti-neuritic Vitamin B and the anti-pellagra factor G. They 
are supplied in bottles of 100 tablets. 


E-R: SQUIBB & SONS, NEW YORK 


MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1858. 


THE JOURNAL OF NUTRITION 


Published monthly by The Wistar Institute 
John R. Murlin, Managing Editor, University of Rochester 


Vol. 10. Contents for July 1935 No. 1. 


K. E. Mason and E. T. Ettison. The demonstration of oestrus in the vitamin A-deficient rat by supravital study of the 
vaginal smears. Two charts. 


a AMMERMAN and Rosert E. Waterman. Studies of crystalline vitamin B. IV. Injection method of assay. One 
gure. 


Ropert E. WaTrerMAN and Marion AMMERMAN. Studies of crystalline vitamin B. V. The effect of graduated doses on 
growing rats. Seven figures. 


C. M. McCay, M. F. Crowett and L. A. Maynarp. The effect of retarded growth upon the length of life span and 
upon the ultimate body size. One figure. 


S. A. Aspect and Mary F. Crowett. The effect of retarded growth upon the sexual development of rats. 


E. P. Laue and T. P. Nasu, Jr., with the technical assistance of L. A. GarAveLui. Variations in urinary reducing sub- 
stances of two normal dogs maintained on bread diets. Two figures. 


H. R. Guipert. Factors affecting the carotene content of alfalfa hay and meal. One figure. 


P. H. Puitups, J. G. Hatprn and E. B. Harr. The influence of chronic fluorine toxicosis in laying hens upon the 
fluorine content of the egg and its relation to the lipoid content of the egg yolk. 


Howarp B. Lewis. Editorial Review. The chief sulfur compounds in nutrition. 
Price, $5.00 per volume, Domestic; $5.50 per volume, Foreign 
Two volumes issued annually 
Back volumes from 1 to 9, inclusive, may be had for $45.00 
Address subscriptions to 


The Wistar Institute of Anatomy and Biology 
Philadelphia, Pa., U. S. A. 
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chance of being promptly cured by a few sessions of fever 
treatment, according to Dr. Philip 8. Hench, of the Mayo 
Clinic, who spoke before the American Association for 
the Study and Control of Rheumatic Diseases. Fever 
treatment does not, however, offer nearly so much hope 
to patients suffering from other forms of arthritis, Dr. 
Hench emphasized. Dr. Hench showed pictures of some 
patients afflicted with gonorrheal arthritis or rheumatism 
hobbling around painfully on crutches one day and walk- 
ing briskly about twenty-four to forty-eight hours later. 
Early and efficient treatment is necessary to obtain the 
best results. Even the patient who has had this type of 
arthritis for six weeks or more has still a 35 per cent. 
chance of being relieved of his painful symptoms. If he 
is not cured, this type of patient has an additional 30 per 
cent. chance of being markedly relieved with only some 
remaining stiffness. ‘‘ Unfortunately germs supposed by 
many to cause the common forms of rheumatism (chronic 
deforming arthritis) are usually resistant to heat and 
apparently are not killed by the amount of fever which it 
is safe to induce in human beings. The development and 
poisonousness of these germs may be somewhat hindered, 
however, and circulation to the joints may be improved; 
hence, some of these patients with rheumatism also get 
relief from fever treatments, although not nearly so often 
as those who have gonorrhea] arthritis.’’ It was reported 
that, of about 315 patients with rheumatism who were 
treated in various clinics, 5 per cent. had been relieved 
of their symptoms and 25 per cent. had quite definitely 
been benefited. 


COMPLETE rest, a very restricted diet and avoidance of 
the usual heart drugs will enable many patients to recover 
from heart attacks and return to a regular life, Dr. A. M. 
Master, of Mount Sinai Hospital, New York, told mem- 
bers of the American Heart Association. Nearly two 
thirds of the private patients so treated by Dr. Master and 
his associates, Drs. Harry L. Jaffe and 8. Dack, are now 
able to lead normal lives. Another 12 per cent. have re- 
turned to light or moderate activity. Some of them are 
still living fifteen years after their first attack. Heart 
disease is not really increasing, in Dr. Master’s opinion. 
He takes an optimistic view of the situation. The in- 
erease of heart deaths reported is partly due to better 
diagnosis and partly to the fact that more persons are 
living to old age, and it is only in the old age group that 
there is any real increase in deaths from heart disease. 
The stress and strain of modern life is not thought to be 
the cause of the increase of heart disease. Dr. Master 
pointed out that ‘‘there was just as much stress and strain 
in the Dark Ages, the days of the Huns, the plagues, the 
great fires, Spanish inquisition and the French Revolution 
as there was in the Great War or during the depression.’’ 
The form of heart disease known as coronary artery oc- 
elysion has probably occurred just as frequently in the 
history of man as it does now. In this type of heart 
disease the arteries which supply the heart muscle itself 
with blood become so narrowed that the blood can not 
pass through the tiny vessels. Sometimes the vessels are 
stopped up by formation of blood clots. It is the latter 
form of the disease for which Dr. Master and associates 
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found the restricted diet and rest so successful a treat. 
ment. 


CURING a severe and sometimes fatal disorder of the 
digestive tract ‘‘as if by magic’’ when the patients were 
relieved of worry was reported by Dr. Albert J. Sullivan, 
of Yale University School of Medicine, to the American 
Gastro-Enterological Association. These patients had 
previously been treated by all known medical means with- 
out any lasting improvement. The ailment is known 
medically as ulcerative colitis. Emotional factors cause 
about three quarters of all cases, Dr. Sullivan believes, 


Victims of the disorder, Dr. Sullivan found, appear to | 


have many characteristics in common. Nearly all are 
between 20 and 30 years old. They have high intellectual 
capacity, are neat to the point of fussiness and are emo- 
tionally tense. Outwardly calm, they are unable to throw 
off the effects of an emotional episode as most people do. 
One patient described this common trait of the group by 


saying, ‘‘When I get into a quarrel or some unpleasant | 


thing comes up, I stew over it for three or four days.’’ 
The digestive disorder always starts within a few days 
of the emotional upset. This makes it comparatively 
easy to get at the root of the trouble without long psy- 
chiatric examination, as the physician needs only to dis- 
cuss with the patient his state of feelings for the few 
days preceding the attack. Most patients recover com- 
pletely as soon as they have talked freely to the doctor 
about their emotional difficulties. One or two who re- 
fused to talk about how they felt, or to admit that this 


could have anything to do with their physical illness, | 


failed to recover from the condition. Emotion acting 


through certain nerve centers in the brain stimulates part E 


of the digestive tract to such activity that it begins to 
digest its own surface, Dr. Sullivan suggested as an ex- 
planation of the nervous and mental cause of the disease. 
Once this digestive self-cannibalism has happened, disease 
germs can easily invade the digestive tissues and ulcers 
then form. 


New knowledge of cancer and how it is caused may 
be found by study of the relation between cancer and age, 
Dr. C. C. Little, managing director of the American So- 
ciety for the Control of Cancer, indicated in a report to 
the American Society of Clinical Pathologists. ‘‘The 


relationship between cancer and age is altogether too close | 


to be considered as due to chance alone,’’ Dr. Little said. 
‘‘}t undoubtedly has significance and will prove a fruit- 
ful field for further investigation.’’ Cancer is relatively 
extremely rare during the rapid period of body growth 
in youth. It begins to become frequent during the period 
when the centralized control of the body, exercised by 
the glands of internal secretion, begins to weaken. This 
control weakens when the glands grow old, which they do 
with the passing of time just as the rest of the body does. 
As the glands grow old their secretion undoubtedly 
changes not only in amount but in its ability to do the 
work for which it was originally intended. As a result 
an unbalance is produced inside the body. The control 
of body activity which the glands exert at the peak of 
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their activity has weakened and it is at this point that 
cancer becomes frequent. Dr. Little did not say that 
the inerease in cancer was due to this failure of the 
glands of internal secretion. But this appears to be 
one of the points which could be cleared up by the study 
he suggested of the relation between cancer and age. The 
common idea that cancer is a growth on some part of the 
body is wrong. The disease is uncontrolled growth of 
some part or parts of the body. The cancer is not a 
strange element introduced into the body by an outside 
agent, but a natural part of the individual possessing it. 


Most of the many blood tests for cancer are ‘‘ perfectly 
valueless,’’ Dr. I. Davidsohn, of Chicago, told members 
of the American Society of Clinical Pathologists. One 
that is particularly valuable, however, was developed by 
Dr. H. Fuchs, of Germany. This test diagnoses cancer 
correctly in between 85 and 95 per cent. of the cases, 
according to results in over five thousand tests made by 
many investigators in this country and abroad. The test 
depends on the presence of an enzyme in the blood of non- 
cancerous patients which can digest the fibrin or precipi- 
tate the serum from the blood of cancer patients. The 
digestion is determined by measuring the amount of a 
certain form of nitrogen in the blood. This latter is an 
ordinary laboratory test but because the change in level 
of this non-protein nitrogen, as it is called, is very slight 
in the cancer test, it is difficult to detect it by the usual 
methods. Dr. Fuchs has put out a special instrument 
for this purpose, which, however, is quite expensive. Dr. 
Davidsohn hopes that other scientists will investigate the 
Fuchs eancer test and perhaps find a way to make it more 
generally useful. 


THE only way to determine intoxication positively, as 
in the case of drunken drivers, is by examination of the 
brain tissue after death or by examination of the spinal 
fluid in living persons, in the opinion of Dr. A. O. Goettler, 
of New York City. Dr. Goettler gave his opinion at the 
meeting of the American Society of Clinical Pathologists 
in answer to a question at the conclusion of his report on 
methods of detecting poison in children who had acci- 
dentally been given the wrong medicine or had them- 
selves sampled the contents of the family medicine chest. 
Dr. Goettler and associates in the medical examiner’s 
office of New York City do not believe that tests of the 
breath, blood or kidney excretion give definite evidence 
of intoxication. Such tests, he said, only show that ‘‘a 
man has partaken of alcohol.’’ 


VITAMIN E, known to be necessary to animals in pro- 
dueing their offspring, has also proved helpful to human 
mothers who desire children. Sixty-five human cases 
treated with the vitamin in a preparation of wheat germ 
oil were reported by Dr. Earle M. Watson, of the Univer- 
sity of Western Ontario. This is said to be one of the few 
times when the vitamin has been used to treat human 
beings. Its existence and probable réle in reproduction 
has been demonstrated in other animals, but there has 
been much doubt as to its réle in human reproduction. 
Whether the vitamin can be used in medical practise re- 
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mains to be seen. The wheat germ oil preparation of 
vitamin E, made at the University of Western Ontario, 
was given to a group of mothers who had repeatedly been 
disappointed by losing their babies before time for natural 
birth; to another group threatened with the loss, and to 
others who had not been able to become mothers. Best 
results were obtained with the first two groups. Those 
who had previously not been able to have children were 
not helped by the vitamin treatment. Many of those 
who had repeatedly lost babies before birth, however, had 
normal children after the vitamin treatment. 


DISORDER or disease of the nerves in the area around 
the appendix may be the cause of some cases of chronic 
appendicitis, according to Dr. Louis C. Simard, of Mon- 
treal. Dr. Simard bases his opinion on studies of all the 
appendixes removed at the Notre Dame Hospital, Mon- 
treal, between 1927 and 1931. He found an abnormal 
condition of the nerves in slightly over half the appen- 
dixes removed in cases diagnosed as chronic appendicitis. 
In those diagnosed acute appendicitis, only 9 per cent. 
showed these changes in the nerves. Another group of 
appendixes studied by Dr. Simard had been removed in 
the course of operation for some other condition. Nearly 
one third of the appendixes in this group showed nerve 
changes, which suggests that these were the cause of 
symptoms interpreted otherwise than as appendicitis. 


CALLING posture ‘‘an attitude of mind,’’ Dr. Armitage 
Whitman, of New York City, pointed out that the greatest 
emphasis must be placed on mental attitude in treating 
even such conditions as curvature of the spine. The 
patient should be treated first and the disease second, in 
his opinion. In some cases of curvature, definite perma- 
nent improvement may be obtained in direct ratio to the 
patient’s intelligence. Curvature of the spine is the re- 
sult of man’s assuming the upright position and the con- 
sequent struggle against the force of gravity. Placing 
the patient on his back therefore removes this important 
factor in the cause of the condition and is one of the 
methods of treatment he recommended. No back is so 
crooked that it can not be improved by effort. Severe 
methods of correction of curvatures would be unnecessary 
if the importance of the mental attitude were more gen- 
erally understood. 


OnE of the fungus-like formations found on the skin in 
eases of ringworm and previously thought to be the cause 
of the disease is not really a fungus at all but is made up 
of crystals of a chemical substance, cholesterol. Evi- 
dence for this was reported by Drs. A. M. Davidson and 
P. H. Gregory, of the University of Manitoba, Winnipeg. 
This discovery makes it doubtful whether the newly 
identified crystals have any relation to ringworm in- 
fection. Mere presence of this crystal structure, which 
has been called ‘‘mosaic fungus’’ because of its pattern, 
obviously is not evidence of infection with the ringworm 
organism. Investigators had previously doubted whether 
the structure was a real fungus. The Canadian discovery 
shows that it is not. 


4 
Bae 
pad 
7 
l 
l 
~ 
id 
#: 
* 


10 SCIENCE—ADVERTISEMENTS 


Vou. 81, No. 211) 


“JAGABI” 
RHEOSTATS 


UR improved type Jagabi Rheostats 

are appealing especially to those 
users of fine-adjustment current-regulat- 
ing devices who are primarily influenced 
by design, quality of workmanship, rugged- 
ness and performance. There are four 
sizes and 76 different ratings—carried in 
stock. 


Please write for Catalog 1370-S. 
JAMES G. BIDDLE CO. 


| ELECTRICAL we SCIENTIFIC INSTRUMENTS | 
6208-13 Street, Pa. 


CARIUS FURNACE 


According to Dr.E. P. Clark, 
J. Assoc. Off. Agric. Chem- 
ists XVII, 483 (Aug. 1934). 


For micro and semimicro 
determinations of halogens 
and sugar in organic com- 
pounds by the Carius method. 

Electric Heating maintains 
constant and uniform tem- 
perature. 

Strong Construction assures 
safety of operator. 

Monel Metal Shell will not 
corrode or tarnish. 

High Resistance Winding will 
not burn out on full line 
voltage. 

Capacity Four Bomb Tubes 

at one time. 


Price—with rheostat 
$45.00 


Price—without rheo- 
stat $40.00 


AMERICAN INSTRUMENT CO., INC. 


Girard St., N. W. Washington, D. Wy 


Micrometric Controls 


For ease and economy 
in handling compressed 
gases. Models for all 
kinds of work and all 
kinds of gases, includ- 
ing hydrogen sulfide, 
and sulfur dioxide. 

Ask for Folder OS, describing these and other Hoke controls. 


Hoke Inc. 122 Firth Ave., New York City. 


LAMOTTE BLOOD SUGAR OUTFIT 


For rapid estimation of 
blood sugar in deter- 
mining sugar tolerance. 
Uses only few drops 
of finger blood. { Per- 
mits tests at close inter- 
vals. {Invaluable for 
infant cases. { Accu- 
rate to 10 mg. of sugar 
per 100 cc. of blood. 


Direct result without calculations. 
Only 20 minutes required for complete test. 
Complete with instructions, price $24.00, f. o. b. Baltimore, 
Maryland. 

LAMOTTE CHEMICAL PRODUCTS CO. 
418 Light Street, Baltimore, Md. 


PRECISION BINOCULARS 


Made with the accuracy ef fine scientific instruments. 
Ample range of magnifications, bright clear field; 
compactness; freedom from color aberration. 


For Information write 


BAUSCH & LOMB OPTICAL CO. 
119 Lomb Park, Rochester, N. Y. 


THE SCIENCE PRESS PRINTING CO. 


PRINTERS OF 
SCIENTIFIC AND EDUCATIONAL JOURNALS, 
MONOGRAPHS AND BOOKS 


Correspondence Invited 
LANCASTER, PENNSYLVANIA 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


MERCURY’S ATMOSPHERE 

THE question of whether or not the tiny planet Mer- 
cury, innermost member of the sun’s family, has a layer 
of atmosphere may be settled within two years when the 
planet just barely skims the face of the sun on May 11, 
1937. Silhouetted against the sun for some forty min- 
utes during this passage, astronomers will have the best 
chance in a thousand years to settle the baffling atmos- 
pheric problem of Mercury. 

At present astronomers are divided on the question. 
Observationists believe that they have evidence that Mer- 
cury does have an atmosphere. Théoretical astronomers, 
however, have a number of reasons for thinking that the 
planet can not retain an atmospheric layer. The present 
controversy is summed up in the current issue of the 
Journal of the British Astronomical Association by C. O. 
Bartrum, secretary of the association. 

When, at rare intervals, Mereury passes directly be- 
tween the sun and earth in transit, there is an instant 
when the planet is half in front of, and “half off, the 
solar disk, Then, the presence of an atmosphere may 
show itself by a ring of light which appears completely 
around the planet. The air on the edge of Mercury 
away from the sun would bend some of the light around 
it, just as the earth’s atmosphere bends the sunlight so 
that we really continue to see the sun for a short time 


@ifter it has set. 


With the ordinary transit, such as last occurred in 
1924, there is such a brief period, at the beginning and 
end, when Mercury is thus at the edge of the sun, that 
there is little time to make any detailed observations. 
The transit of 1937 will not be visible from England or 
northern Europe, for from these parts of the earth the 
planet will just miss coming in front of the sun. But in 
southeastern Europe and in Africa it will be seen, and 
there the planet will just skim along the sun’s edge, hang- 


jing there for about forty minutes. Such a transit occurs 


but onee in nearly a thousand years, and thus it should 
provide an excellent opportunity of studying Mercury at 
leisure to see whether there is the are of sunlight around 
the portion not projected upon the sun’s disk. ‘‘The 
presence or absence of such an are would go a long way 
to settle the conflict between the planetary observers and 
the theoretical astronomers,’’ according to the author of 
the note. 
CHOLINE, A NEW VITAMIN 

A NEw vitamin which is essential for liver function and 
which may play an important réle in controlling diabetes 
was deseribed at the Atlantic City meeting of the Amer- 
ican and Canadian Medical Associations by one of its 
discoverers, Dr. C. H. Best, of Toronto, co-discoverer of 
insulin, The new vitamin has a real name, choline, in- 
stead of a letter as do most other members of the vitamin 
family. It is found in many foods, but the best sources 
are meat, egg yolk and yeast. 

Dr. M. Hershey and Miss M. E. Huntsman, of the Uni- 
versity of Toronto, were responsible for many of the 


fundamental observations that led up to the discovery of 
the significance of choline, Dr. Best stated. Lack of this 
vitamin causes the serious condition of fatty liver. When 
the liver becomes fatty, it fails to make sugar or handle 
bile or do many of the things it should do. 

The vitamin was discovered in the course of insulin 
investigations. Dogs that had no pancreas, the insulin- 
secreting organ, failed to live for more than a few months, 
even when given insulin injections. When they were fed 
minced pancreas, in addition to the insulin, they lived for 
years. However, chemical studies of the pancreas showed 
that in addition to producing insulin and a digestive fer- 
ment, this organ contained choline, and that it was the 
choline in the diet of minced pancreas that kept the dogs 
alive after they had lost their own pancreas. Cases of 
fatty liver in human beings, a serious condition of ill 
health, may be due to lack of choline in the diet; but Dr. 
Best did not discuss this point. 

The choline discovery has thrown further light on the 
diabetes problem. The latter condition is a liver dis- 
order rather than a disorder of the insulin-producing 
pancreas, it now appears. According to Dr. Best ‘‘The 
pancreas is not always to blame in cases of diabetes.’’ 

Diabetes may be caused in three different ways: the 
liver, as the result of injury or disease, may become too 
active and make too much dextrose sugar from the 
starches, sweets and proteins eaten; or the liver may be- 
come overactive due to lack of insulin (the usual explana- 
tion, though not necessarily the usual cause of diabetes) ; 
or, finally, the pituitary, thyroid and adrenal glands, 
either alone or in combination, may become overactive 
and affect the liver through their relation with the insulin- 
producing part of the pancreas. 

The pancreas was evidently at fault in the first case of 
diabetes treated with insulin, that of Leonard Thompson, 
of Toronto. Following Mr. Thompson’s death from pneu- 
monia in April, 1935, autopsy examination showed re- 
markably few of the insulin-producing islet cells in the 
pancreas. This patient, who as a lad was dramatically 
rescued from danger of diabetes by treatment with some 
of the first insulin ever produced, grew careless about his 
diet when he grew older. As a result, he developed 
diabetic coma and then pneumonia. The physicians were 
able to relieve the diabetic condition again by insulin but 
they could not save him from the pneumonia. 


LOWERED DIPHTHERIA DEATH RATE IN 
LARGE CITIES 

A BRILLIANT lowering of the death rate from diphtheria 
in large cities of the United States is reported by the 
American Medical Association in its twelfth annual sur- 
vey just completed. Only one section of the country— 
the east south central states—failed to share in the tre- 
mendous inroads being made against this enemy of child- 
hood. 

Fifteen large American cities of the ninety-three cov- 
ered in the survey had not a single death from diphtheria 
during 1934. They are as follows: Cambridge, Mass.; 
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Canton, Ohio; Duluth, Minn.; Elizabeth, N. J.; Grand 
Rapids, Mich.; Long Beach, Calif.; New Bedford, Mass.; 
New Haven, Conn.; Salt Lake City, Utah; Seattle, Wash. ; 
South Bend, Ind.; Spokane, Wash.; Springfield, Mass., 
and Syracuse and Utica, N. Y. 

The ten cities with the lowest death rates from this 
disease in the last five-year period, according to figures 
published in the Journal of the American Medical Asso- 
ciation, are: Grand Rapids, Mich.; Salt Lake City, Utah; 
Duluth, Minn.; Seattle, Wash.; Syracuse, N. Y.; New 
Haven, Conn.; Yonkers and Rochester, N. Y.; Spokane, 
Wash., and Long Beach, Calif. 

Also listed are the ten cities with the worst health rec- 
ords as regards diphtheria: Lowell, Mass.; Louisville, 
Ky.; Knoxville, Tenn.; El Paso, Texas; Chattanooga, 
Tenn.; Nashville, Tenn.; Atlanta, Ga.; Jacksonville, 
Fla.; New Orleans, La., and Somerville, Mass. Balti- 
more, which had a high diphtheria death rate for 1925- 
1929, now not only leads the group of south Atlantic 
states but has one of the best rates among the thirteen 
cities of the country with more than 500,000 population. 
San Francisco and Philadelphia alone surpass it. 

South Bend, Ind., has had its third successive year 
without a diphtheria death, a new record among American 
cities. Five cities reported that they had only one diph- 
theria death each, in 1934, and it occurred in a non-resi- 
dent. These cities are Providence, R. I.; Worcester, 
Mass.; San Francisco and Long Beach, Calif., and Ta- 
coma, Wash. 


HUMAN HEREDITARY DEFECTS DUE TO 
MUTATION 

HEREDITARY diseases and defects, such as hemophilia 
or ‘‘bleeders’ trouble,’’ are not always due to defective 
traits in the inheritance of the sufferer. Hemophilia is 
sometimes called the ‘‘king’s disease’’ because the 
Spanish and Russian royal families have it as a hereditary 
factor. 

A considerable number of all cases originate in persons 
with no family history of such defects, simply by muta- 
tion, or the tendency for new evolutionary characters to 
crop out in lines where they previously have not existed. 
This conclusion has been reached independently by two 
English scientists, Dr. L. S. Penrose, of the Royal Eastern 
Counties’ Institution at Colchester, and Dr. J. B. 8. 
Haldane, of University College, London, who have pub- 
lished their results jointly in Nature. 

Two hereditary defects were studied: hemophilia, or 
the inability of the blood to clot, resulting in excessive 
bleeding from trifling wounds; and epiloia, a condition in 
which tumors of the skin, brain and sometimes of the 
heart and kidneys are liable to be associated with epi- 
lepsy and mental deficiency. Persons afflicted with either 
of these disorders naturally have a high mortality rate, 
and as a rule do not reproduce, at least in severe cases. 
Yet the number of hemophiliacs and epiloiacs remains 
distressingly large. 

The explanation, in the opinion of Drs. Penrose and 
Haldane, is that these defects arise by mutation in pre- 
viously healthy stocks. They estimate that in each gen- 
eration about 25 per cent. of all cases of epiloia are 
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‘*sporadie aud are presumably due to mutation.’’ |, 


the part of England covered by the study, about one 


person in every 30,000 of population has epiloia. This, 
the two investigators conclude, ‘‘implies a mutation rate 
of about one in 120,000 per generation.’’ 


Similarly, hemophilia, though an hereditary trait, js| 


so disabling that the marriage rate of hemophiliacs js 
very low, and their reproduction rate presumably even 


lower. Dr. Haldane estimates that ‘‘the frequency of § 


hemophilia in London males certainly exceeds one in 
100,000 at birth and may well exceed one in 30,000. A 
rough estimate of the mutation rate is one in 50,000 to 
100,000 per X-chromosome per generation.’’ 

This study is considered to be of importance far beyond 


its immediate medica] and sociological interest. Hitherto 
there has not been even an approximate estimate of how] 


fast the human race ‘‘mutates,’’ although data on muta- 
tion in other organisms have been obtained. Drs. Pen- 
rose and Haldane, as one outcome of their studies, esti- 
mate that ‘‘man seems to be somewhat more mutable than 
Drosophila,’’ the tiny insect most used in genetical re- 
searches. 


THE PROMISE OF SEAPLANE SERVICE 
DalLy transatlantic trips, by seaplanes triple the size 
of to-day’s largest, were forecast for ‘‘the immediate 


future’’ by Igor I. Sikorsky, noted aircraft designer. } 
Speaking before the meeting of the Society of Automotive # 
Engineers meeting at White Sulphur Springs, W. Va.,@ 


Mr. Sikorsky backed his prediction by citing the ex- 
tremely rapid progress in seaplane design. 


Here is the comparison between the Sikorsky S-40,@ 
which set payload seaplane records in 1931, and the S-42, 
now about to go into regular commercial service between § 


Hawaii and California: 


S—40 
Weight. ....... 21,000 Ibs. 19,764 Ibs. 
Gross weight... 34,000 Ibs. 38,000 Ibs. 
Equipment ...... 1,000 Ibs. 2,181 Ibs. 
Payload ............. 3,200 Ibs. 8,363 Ibs. 
Cruising speed 115 m.p.h. 157 m.p.h. 
Top speed ........ 137 m.p.h. 182 m.p.h. 


The important point in the development, Mr. Sikorsky 
pointed out, is the increase of 5,163 pounds in payload. 
Or, said another way, if equal payloads are considered, 
that is, 7,500 pounds, the range of the S—40 is 479 miles, 
while the range of the S—42 is 1,130 miles, an increase of 
651 miles. 

Even more striking for economical commercial flight is 
a comparison by what the aircraft engineers call the ton 
mile. If an airplane can lift a one-ton payload and 
cruise with it at 100 miles an hour for one hour, it is 
eredited with a rating of 100 ton-miles. The Sikorsky 
S40, on this basis, every flying hour receives credit for 
(1.65 tons x 115 miles) 189.75 ton-miles. The S—42, how- 
ever, receives credit for (4.25 tonsx145 miles) 616.25 
ton-miles. On this comparison the new S-42 is over 
three times as efficient. 

Discussing how the future of transatlantic flying lies 
in the use of larger seaplanes, Mr. Sikorsky said: ‘‘Sev- 
eral conditions point to the usefulness of increased siz 
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of future flying boats as compared with land transports. 
In the latter case, the great frequency of departure is of 
value because of the relative short distance to be covered, 
and it has been generally found that small ships can be 
used successfully. In the case of North Atlantic trans- 
oceanic flying boats, the frequency of departure is of 
less importance, as a tremendous saving in time is made, 
reducing perhaps the time involved from four or five 
days to 24 hours per trip. Needless to say, daily de- 
partures will be made. 

‘*Kight professional men will be required for such 24- 
hour flights, not counting the stewards. Furthermore, 
the improved efficiency and seaworthiness with respect to 
the increased size of flying boats are indicative of the 
possibilities offered. Therefore it is probable that in the 
immediate future we shall see flying boats of up to 100,000 
pounds; and in a decade or so flying boats of several hun- 
dred tons will probably make their appearance.’’ 


ITEMS 


A METHOD of photographing heart sounds has been 
devised by three Iowa scientists: Dr. Walter Bierring, 
president of the American Medical Association; Dr, H. 
C. Bone and M. L. Lockhart, all of Des Moines. The 
apparatus, called the electrostethograph, is said to have 
advantages over other methods of recording heart sounds 
in current medical usage. It is described in the Journal 
of the American Medical Association. A viewing screen 
is used on which the vibrations from the heart can be 
seen at the same time the physician is listening to and 
photographing the heart sounds. This aids in obtaining 
good photographic records and in detecting certain ab- 
normal sounds and locating their position in the heart 
cycle, a feature of particular aid in training medical 
students. The photograph provides a permanent record 
of heart action. 


THE cause of acute rheumatic disease is probably a 
virus, Drs. Bernard Schlesinger and Gordon Signy, of 
the Hospital for Sick Children, and C. Russell Amies, of 
the Lister Institute, report in a recent issue of The 
Lancet. Microphotographs of fluids from the chest and 
lungs of persons dying of acute rheumatic infection re- 
vealed elongated bodies closely resembling those pre- 
viously identified as the virus bodies of chickenpox. The 
microphotographs were taken and described by J, E. 
Barnard, fellow of the Royal Society. Tests with the 
blood serum of thirty-six living patients suffering from 
acute rheumatic disease confirmed the belief that the 
bodies seen in Mr. Barnard’s microphotographs are the 
‘*germs’’ of the disease. The streptococcus, previously 
considered the microorganism that caused acute rheumatic 
disease, plays an important part in the development of 
the malady, probably by lowering the individual’s re- 
sistance to the virus. 


Rigmp quarantine has been clapped down following a 
smallpox outbreak at Nabaiuna in the northwest district 
of the colony of Essequibo, British Guiana, approximately 
one hundred miles northwest of Georgetown. Report of 
the outbreak has just been received by the U. S. Public 
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Health Service from the American consul at Trinidad. 
The outbreak is small and the disease occurring in mild 
form. Existing cases have been isolated and the rest of 
the district quarantined. First news of the epidemic 
reached federal health officials when a scientifically- 
minded official of an airline company noticed the word 
‘*serum’’ on a forty-five pound shipment being rushed 
over his company’s lines from a Detroit manufacturing 
firm for delivery in Georgetown, British Guiana. His 
inquiry to Detroit brought out the fact that the ship- 
ment was smallpox vaccine. Suspecting a wide-spread 
outbreak because of the size of the shipment, the federal 
health officials promptly investigated. 


Ever mindful of better ways to link European Russia 
with the far-flung provinces and cities like Vladivostok 
across Siberia, U. 8. S. R. is completing plans for a new 
ice-breaker to convoy ships along the icebound northern 
sea route for 4,000 miles. It is proposed to install 
engines capable of generating 24,000 horsepower in the 
new ice-breaker which will make it over twice as powerful 
as the S. 8S. Krassin, rated at 10,000 H.P. With great 
fuel capacity the new vessel should be able to make the 
4,000-mile trip in a single season without touching at 
intermediate ports for fuel. Further exploration of the 
Arctic ocean is projected, the vessel conducting freight 
ships through the hazardous stretch of sea. 


BAGILUMBANG oil may be introduced in the American 
paint and varnish industry, benefited years ago by the 
coming of the more tersely-titled tung oil from China. 
The oil is a product of the Philippines, and the big- 
seeded fruits that produce it are now being raised on a 
small experimental scale in Florida. Oil extracted from 
these Florida seeds was demonstrated by Dr. G. 8. Jamie- 
son and R. 8. McKinney, of the U. S. Department of 
Agriculture, before the American Oil Chemists’ Society. 
The oil, a limpid, light-colored fluid, resembles tung oil 
in its valuable quick-drying properties. 
trees prefer a limestone soil, in contrast to tung oil trees, 
which are grown most successfully in the hopeless-looking 
sandy soils of northern Florida and the Gulf Coast. 


Your heart and your foot move to the same rhythm 
when you sit with your legs crossed. This natural, almost 
invisible, swing of the foot has suggested to a Baltimore 
doctor a new test for disease of the blood vessels of the 
legs. A preliminary report of the new test, devised by 
Dr. Bertram M. Bernheim, of the Johns Hopkins Medical 
School, will appear in the Journal of the American Med- 
ical Association. Dr. Bernheim attaches a short rod to 


the side of the shoe of the free leg. The pointed tip of 


this rod rests lightly against the revolving drum of an 
instrument that traces the swing of the leg. The less the 
swing, the more serious is the condition, according to his 
interpretation. The greater and more regular the swing, 
the better is the condition. While Dr. Bernheim is not 
certain of the cause for this, he suspects that the calf 
muscles spread according to the amount of blood cent to 
them and then contract again in a rhythm. 


Bagilumbang © 
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ABBE REFRACTOMETER 


For determining the refractive indices and mean 
dispersions of liquid, plastic and solid substances, 


The refractive index is read off a graduated sector without 
any calculation whatever. The mean dispersion of the 
substance under examination is calculated from readings 
furnished by the graduated drum of the compensator. 


Range »"D = 1.3 to "D = 1.7 accurate to within about two 
units of the 4th decimgl. With heatable prisms. 


Complete in case with thermometer and dispersion table. 
Price $278.52 f. o. b. N. Y. 


CARL 1mC. 


fth Avenue 728 So. Hill Street 
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SCIENCE NEWS 


Science Service, Washington, D. C. 


THE APPROACHING ECLIPSE OF THE SUN 

Aw eclipse of the sun that begins the month after it 
ends is the paradoxical event coming soon. If you happen 
to be at a point in northeastern Siberia, at latitude 59 
degrees 56 minutes north, and longitude 124 degrees 35 
minutes east, on July 1, at the time your watch, set to 
standard time for that part of the world, indicates 2:34 
aM., the sun will rise. As it,;does so, you will soon 
notice that a small piece is nicked out of the edge, as the 
noon is starting to pass in front of it. 

But Siberia is rather inaccessible, so instead you may 
prefer a point in the Atlantic Ocean, north of the Canary 
Islands, at latitude 46 degrees 43 minutes north, and 
Mlongitude 23 degrees 19 minutes west, not far from the 
paths of some transatlantic steamers. If you are there 
on the late afternoon of June 30, you will also see the 
sun covered by the moon. If your watch is set to the 
proper standard time, as it reads 7:25 P.M., the sun will 
be setting, and the moon will be just at that moment pass- 
ang from in front of the sun. This will bring to an end 
m the partial solar eclipse that you might have seen start 
in Siberia early the next morning, and the next month! 
™ All this sounds like some of the paradoxes that have 

been associated with the relativity theory by which, as- 
@cuming it possible to travel faster than light, one could 
travel backwards in time. However, it is muth simpler 
Mjthan that. It is a consequence of the International Date 
mine, that curious place in the Pacific Ocean where one 
day changes to the next. Every one knows that when it 
is noon in New York it is 11:00 a.m. in Chicago, 10:00 
4M. in Denver and 9:00 a.m. in San Francisco. Every 
time you travel 15 degrees of longitude to the west, you 
set your watch back an hour. Fifteen degrees is just 
one twenty-fourth the distance around the earth, so when 
you have gone completely around, your watch, if it had 
a calendar attachment, would indicate the preceding day. 
To avoid this, the International Date Line has been estab- 
i lished, where, as you cross it from the eastern to the west- 
ern side, you change immediately from one day to the 
next, thus compensating for the day you have gained 
around the west of the world. 

Another way to think of it is to picture the day as 
starting at the date line, and then creeping around the 
earth from east to west, until it has encircled the globe, 
and then the next day starts, also at the date line. Con- 
sequently it is Monday, July 1, in eastern Siberia long 
before it is Monday in Europe or America. The total 
duration of the eclipse is less than three hours, so that 
it is over before the day has been able to catch up to it. 
The astronomer avoids any such confusion, as he ex- 
presses the hour of such events in Greenwich time, which 
is used in England, and five hours later. than eastern 
standard. Thus the eclipse begins at 6:34 P.M., Green- 
wich time, and ends at 9:25 P.M., all on Sunday, June 30. 

The paradox of the times of this eclipse is about the 
only thing to make it of more than passing interest. At 
no time, as seen from any part of the earth, will the moon 


completely cover the sun, producing a total eclipse. It is 
only at the time of a total eclipse that the astronomers 
can make the observations for which eclipse expeditions 
are often sent half way around the earth. Even where 
the coming eclipse is seen at its height, less than a third 
of the sun’s diameter will be covered. In addition to 
northern Siberia, it will be seen from the British Isles, 
Norway, Sweden, Greenland, Iceland and the north pole. 


HEALTH PROTECTION 


To reach every individual citizen of the United States 
with the scientific knowledge and scientific leadership 
necessary to protect health—this was the ideal held 
before the conference of State and Territorial Health 
Officers meeting at Washington to plan the expenditure 
of $8,000,000 which it is expected that the Congress will 
appropriate in connection with the pending social se- 
curity bill now before the Senate. 

The money, if provided by the Congress, will be used 
to expand the present health services of the nation so that 
every individual community may develop an adequate 
service, according to the plans adopted by the conference. 
New services, including a maternal and child health pro- 
gram, will be provided for. 

Half of the $8,000,000 fund, or $4,000,000, will be 
aliocated to the states on a per capita basis. Of this 
amount, one half will’be used to match, dollar for dollar, 
existing appropriations, and the other half will be used 
to match new appropriations that may be made by state 
legislatures as a part of this expanding health program. 

Another thirty per cent. of the total fund, $2,400,000, 
will be devoted to an attack on the special health prob- 
lems of individual states, including the training of per- 
sonnel so that they will be competent to handle them. The 
hookworm of the southern states and the malaria of 
mosquito-ridden regions are among the special problems 
that this fund will be used to combat. 

Since properly trained personnel is one of the major 
problems in a battle of this sort, half of this $2,400,000 
fund will be devoted to the establishment of suitable train- 
ing centers and the payment of the expenses of young 
professional men and women to fit them for this work. 

Allocation of the remaining $1,600,000 will be on the 
basis of financial need. A small part of this amount, 
$400,000, will be distributed equally to all the 51 states 
and territories. The remainder, $1,200,000, will be used 
for aiding those states least able to provide funds for 
adequate health service. 

It is anticipated that not all the money available will 
be spent in the immediate future. Allocation of funds 
to a state will not necessarily mean that all the funds 
so allocated will be paid out. Careful plans will be 
made, and only such amounts approved for spending as 
can be wisely spent. The building of a permanent health 
service for the nation rather than a stop-gap care of the 
present emergency was emphasized. 
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THE USE OF WATER-ABSORBING SILICA 
GEL IN AIR CONDITIONING 


A STRANGE substance which looks like sand but has the 
power to absorb water vapor from air and which seems 
destined to reduce the cost of air conditioning to within 
reach of average home owners, was described before the 
meeting of the American Society of Heating and Venti- 
lating Engineers at Toronto by W. E. Stark, of Cleveland. 

This substance, known as silica gel, was widely used 
in gas masks during the war to absorb poison gases. 
Until recently it was mainly a laboratory curiosity, al- 
though some of its properties have been familiar to sci- 
ence for many years. Its use in air conditioning is a 
new development where it has been proved to be an ideal 
dehumidifier. 

Each erystal of silica gel consists of hard eore sur- 
rounded by many submicroscopic pores which, while in- 
visible, reveal their presence in laboratory experiments. 
The air conditioning device contains silica gel reactivated 
by passing ordinary natural or coke gases through. 

Use of the new system may result in the simplification 
of air conditioning systems which up to now have been 
largely confined to large buildings because of the cost of 
installing the required equipment. Silica gel was en- 
visioned as playing a leading réle in lowering the cost 
and making air conditioning available to small residences. . 

The water-absorbing compound is now industrially used 
as a purifying agent in oil processing and for removing 
moisture from dry ice. It is also used medically in 
powdered form to absorb certain poisons from the in- 
testinal tract. Professor Auguste Piccard carried silica 
gel on his stratosphere flights to keep the gondola free 
of moisture. 


THE ABATEMENT OF NOISE 


A NoIsE ABATEMENT EXHIBITION in London has been ar- 
ranged by the Anti-Noise League, formed eighteen months 
ago to reduce nerve-racking noises of allkinds. A full-size 


,house has been built within the science museum to show 


the many methods and devices that can now be used to 
deaden sound. 

External noise—the worst enemy—is defeated by hav- 
ing special ventilators whose long and tortuously curved 
air passages filter out such sounds as are not repelled by 
steel reflectors or absorbed by wood-fiber ‘‘ baffles.’’ The 
double windows are kept closed. 

To bring home the differences between ceilings that are 
sound-insulated and those at the other extreme of con-> 
struction: the ground floor of the house has two small 
rooms side by side, separated by an air-space. The floor 
of the large room is continuous, but the portion above 
the first room is scientifically laid and insulated, while 
that above the second is the old, slap-down style of floor- 
ing. Across the entire floor walk two mechanical feet, 
back and forth. They are propelled by electrical mecha- 
nism, and each hits the ground with the force equal to 
the average pressure of a shod human foot. Visitors to 
the exhibition are invited to go first into ‘one of the 
small downstairs rooms, then into the other. In the first 


Ju 
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room they hear no footsteps overhead—nor, for that mat. = 
ter, the radio going full-blast in another downstairs room. 
But in the second room there is a loud and maddening 
‘clump, clump,’’ rising and falling in intensity as the 
mechanical feet tread their unceasing measure. = 


The house has literally noiseless bells. The bell-pushes# 
are linked through a newly-invented relay system with [ 
the electric lamp circuits. When the door ‘‘bell’’ jg 
pressed in the daytime, no bell rings. Instead, on come 
the kitchen lamps. After dark the lamps—already on—@ 
flicker up and down until attention is called to them. 


ITEMS De 


A NEW object in the heavens has been reported tof ¢™ 
astronomers throughout the world by the International fiel 
Astronomical Union bureau at Copenhagen. The object} 
may be either a comet or an asteroid. It was discovered im! 
by Dr. John Jackson, of the Royal Observatory, Cape of @ 
Good Hope, who was formerly chief assistant at Green-§ 
wich Observatory, England. Of the thirteenth order off 
astronomical brightness, the object is much too faint tol 
be seen with the naked eye. It appears low in the south- 
east sky just north of the bright star Antares, in the con- 
stellation of Scorpius. The astronomical coordinates of 
the new object, which will be named after Dr. Jackson, 
are: right ascension, sixteen hours, forty-four and three- 
tenths minutes; declination, minus nineteen degrees andy 
forty-eight minutes. 


FLoops in the Southwest are likely to continue, accord-74n), 
ing to the rivers and floods division of the U. 8. Weather 
Bureau. The Arkansas, already in high flood, is due toyy 
reach a stage of 33 feet. This is a close approach to its) 
record of 36.7 feet, established in the great flood of 1927. 
The Rio Grande is also in flood, with fairly high stages) 
in its lower coursé. There have been wide-spread andj 
rather heavy rains in the Upper Mississippi basin, but as™ 
yet the only flood threat is in the Des Moines River, which 
is bank-full from Ottumwa, Iowa, to its mouth. In New 
England also there have been very heavy rains, but so far S. 
the short, steep-coursed rivers of the region have been able 
to pour their waters into the sea without raising any 
major mischief. 


A NEW method of sorting out the good parts of what 
was formerly waste rock and hence make possible high- 
grade cements from low-grade material was described a 
before the recent meeting of the American Institute of * 
Mining and Metallurgical Engineers. Professor Benja- Af 
min L. Miller, of Lehigh University, and Charles H. up 
Brierwood related how the oil flotation process, used 
widely in: concentrating metal ores, can be applied to 
what was once considered low-grade cement rock, Flota- 
tion is the method of stirring crushed rock in a bath of Mj 
foaming fluid. Each bubble in the foam attracts certain 
parts of the crushed rock or ore mass and carries it of. WY 
Thus the. desired material is concentrated. For cement: 
making lime and alumina were desired. By the flotation i 33¥ 
method these were obtained and iron and silica rejected. 
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Three Important New Books 


_ 


1Do/e—Principles of Experimental and 


Theoretical Electrochemistry 


By Maucouim Doig, ‘Department of Chemistry, Northwestern University. Interna- 
tional Chemical Series. 536 pages, $5.00. 


Describes the principles of experimental and theoretical electrochemistry from the modern, math- 
ematical-electrical point of view. The author discusses classical electrochemistry and the newer 


Mfields of electric moments, molecular rays, Debye solution theory, quantum mechanical theories, ete. 
“Special attention is paid to recent advances in the fields of conductance, measurements and theory, 
Mitransference numbers, and the mathematical theory of Debye and Hiickel. The approach is new 
Min that the author defines electrochemistry as that body of knowledge accumulated through the 
“:pplication of electric instruments and electric measuring devices, of electric and magnetic fields, 
Metc., to the solution of the problems of chemistry. 


Henderson and Fernelius—A Course in Inorganic 
Preparations 


By Wiuu1Am E. HEnperson, Professor of Inorganic Chemistry, and W. Conarp 
FERNELIUS, Assistant Professor of Inorganic Chemistry, The Ohio State University. 
International Chemical Series. 186 pages. In press. 


"aThese exercises in the preparation of pure compounds constitute an introductory course to advanced 
|r graduate courses in inorganic chemistry. The material is organized around definite methods of 
myprocedure. Inorganic Preparations is not a recipe book; it seeks to broaden the student’s knowl- 
Sedge of systematic inorganic chemistry, to provide training in the methods and technique of pre- 


paring pure inorganic substances, and to cultivate the habit of referring to original sources. Fun- 
damental operations are stressed, and each step in the exercises is amplified by an adequate discussion 


the principles involved. 


Snoderass—Principles of Insect Morphology 


By R. E. Snoperass, Bureau of Entomology and Plant Quarantine, United States 
Department of Agriculture. McGraw-Hill Publications in the Zoological Sciences. 


656 pages, $6.00. 


The chief importance of this new book is that it brings together in one volume a large body of signifi- 
cant material which is otherwise to be obtained only in widely scattered scientific journals, written 
in many languages. Designed as a guide to insect structures, the book presents the latest develop- 
ments and ideas on insect morphology (including embryology and histology) and physiology. 
After a general review of the interrelated structures of annelids and arthropods, the book takes 
up the individual parts and appendages of the insect body and the internal system of organs. 


Send for copies on approval 


§McGRAW-HILL BOOK COMPANY, INC. 


Aldwych House, London, W.C.2 


330 West 42nd Street, New York 
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DON’T Discard the Handle 
When the Blade is Dulled ! 


The user of the Beaver Dissecting 
Knife buys the handle ONCE. 


Thereafter, when his work calls for 
a new blade, or for a blade of different 
shape, he has the equivalent of a brand 
new knife at a cost of less than 13¢. 


HANDLES BLADES 


Forged from stain- 
less steel. Can not 


peel, corrode, or dis- 
Good for a| known to surgical 


Hollow ground — 
with the keenest edge 


color. 
lifetime. steel. Four shapes. 
Each .... $1.00 4 Dozen ... $1.50 


TRIAL SET including one 
handle, six assorted blades 
and dummy (for practise) 
sent on approval for $1.75. 


CAMBOSCO SCIENTIFIC COMPANY 
Box WAVERLEY, MASS. U.S.A. 


PUT HEAT WHERE YOU WANT IT 


Flexible, sheathed in annealed 
copper, these heaters can be bent 
to distribute heat symmetrically 
throughout bath or vessel. 


Their low heat capacity insures 
immediate response: as soon as 
the current is turned on, the 
heaters begin their work. 


Aminco LoLag heaters are avail- 
able in lengths up to 11 ft., and 
in ratings from 50 to 2000 watts. 
They are made in both copper 
and steel sheaths, for immersion 
in water, oil, and many other 
liquids. 


Ask for Bulletin 1500 


American Instrument Co., Inc. 
774-776 Girard St., N.W. Washington, D. C. 


“POSTL”’ 


(No. 633 Mill) 


ENGLISH FILTER PAPERS 


Manufactured in 


ANNUALLY INCREASING QUANTITIES 


for upwards of 50 years. 


All sizes in 


White and 
Grey Plain, Squares, 
Circles, and 
Folded 
Crinkled, Filters 
and Rolls made 
Embossed to order. 


Pure Filterings tor Laboratory 
Work and in quantities for all 
industrial purposes 


See Report of TESTS made by The 
National Physical Laboratory, a copy 
of which will be sent on application, 
together with free samples if required. 


EVANS, ADLARD & CO., Ltd. 
POSTLIP MILLS, 


WINCHCOMBE, CHELTENHAM, ENGLAND. 


FILE 
Your Supplies and Apparatus 


The SCHWARTZ WAY 


FILES ALL SIZES OF CONTAINERS 
From a Small Vial to a Gallon 


You locate 
articles 
instantly 


You find them 
in Al condition 


You avoid 
duplicating 


Send for complete 
Lilustrated 
catalog, also 
Showing entirely 
New Type 


Laboratory Benches and Desks, with net prices 


SCHWARTZ SECTIONAL SYSTEM 
INDIANAPOLIS, INDIANA 
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American-Made 
Giemsa Stain, 


using American dyes 
and American solvents 


Continued satisfied patronage en- 
courages us in our efforts in intro- 
ducing our GIEMSA STAIN made 
after the original method described 
by Giemsa in Deutsche med. Wochen- 
schrift, No. 31, p. 1026, 1905. 


We are supplying American scien- 
tists with an efficient stain marketed 
at a price that is reasonable by virtue 
of neither excessive cost of custom 
duty fees nor high priced unfavorable 
foreign exchange: 


Fifty grams for $2.00. 


Gradwohl Laboratories 


St. Louis, Missouri 


LAMOTTE BLoop 
CHEMISTRY SERVICE 


This LaMotte Service includes a series of 
simple outfits for conducting the follow- 
ing accurate tests: 


Blood Sugar—Icterus Index — Phenolsulphon- 
phthalein—Urine pH—Blood pH—Gastric Acidity 
— Calcium Phosphorus — Blood Bromides — Uri- 
nalysis—Blood Urea. 


Prices and information sent on request. 


LAMOTTE CHEMICAL PRODUCTS CO. 
418 Light Street Baltimore, Md. 


‘MICRO SLIDES 
COVER GLASSES 
DO NOT FOG 


Ask your dealer —or wr 
(giving dealers name) 


N Cray- ADAMS COMPANY 


25 East 26th Street sew YORK 


“POINTOLITE” LAMPS 


HE light from the ‘‘ Pointolite’’ Lamp comes 

from a very small, white-hot bead of tungsten. 
As the bead remains in a fixed position after the 
lamp is started, it can be placed right at the focus 
of a condensing lens or other optical system. There 
is no flicker; the field of illumination is distributed 
evenly; and the lamp requires no attention what- 
ever after starting. 

‘*Pointolite’’ Lamps are giving excellent results 
in many lines of scientific 
and laboratory work — 
particularly in conjune- 
tion with photomicro- 
graphic outfits, projection 
microscopes, photometers, 
galvanometers, ete. For 
d.c. circuits ‘‘ Pointolite’’ 
Lamps are made in 30, 
100, 500 and 1000 e.p. 
sizes, while for alternat- 
ing current we have the 
150 e.p. lamp here illus- 
trated. 


Write for descriptive 
Bulletin 1280-8. 


JAMES G. BIDDLE CO. 


| ELECTRICAL ao SCIENTIFIC INSTRUMENTS | 
6208-83 Arce Street, Pa. 


She mew HELLIGE RED 


WHITE 


90c. 


Quantity 


BLOOD PIPETTES |“ 


LINKED RINGS instead ofa Bead 
@@ MIX BETTER! 


INCORPORATED 
i (| 179 EAST 87m STREET. NEW YORK 


request 


Biologist—A.B. in Biology, A.M. in Anatomy and 
Genetics, Ph.D. in Anatomy. Ten years’ experi- 
ence in teaching and administration, excellent re- 
search record. Desire appointment for coming 
year in these or cognate fields. Free immediately. 


Address “D.G.W.,” c/o SCIENCE, 
3941 Grand Central Terminal, New York, N. Y. 
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ZEISS 


Sopium 


Z 


. 


dy FOR MULTIPLE USE 


-_ Constant Readiness | Simplicity of Manipulation 


No flickering, no gas discharges. 


a The scope of Polarimetry, Refractometry and Spectroscopy is greatly 
enhanced by this new source of light. 


Price $50.16 complete for 110 V. D.C. or A.C. 
f.0.b. New York 


CARL ZEIS@, NC. 


(4668 726 So. Hill Street 
W_Y_ O R K LOS ANGELES 
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